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DRILLING MACHINES, EC. ATKINS & CO. 


INDIANAPOLIS, IND. «* MEMPHIS, TENN. 


MANUFACTURERS OF 


GROSS-CUT, CIRCULAR, BAND AND GANG SAWS. 


FINE SAWS A SPECIALTY. 
the spindle. SOLE MANUFACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS; 
Silver Steel Diamond, Coneave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra’ baernies B One-Man and Roses Cross-Cut Saws. 









UPRIGHT DRILLS, 


20 to 38 inch Swing. 


Latest Sotene and improve- 
ments, fitted with our 
patent auick return of 


For cuts and prices address 


BICKFORD DRILL 60., 


170 to 180 E, Front 8t., Ciacinnati, O. 








UNIVERSAL RADIAL” 


RADIAL ORILING MACHINE 


SIZES 


*BRICES$450 28 8; UPWARD 
UNIVERSAL RA ADIAL DRILL Cd 


MIUSE ONLY THE BEST... on 


Our CROSS-CUTS are acknowledged as “Incomparably the best in nse,” and are. 
We are Agents for Tanite Emery Wheels and Grinding Machinery. 
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TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS 
WIRE BANK RAILINGS, 


PLANT STANDS,,. 
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PATENTS. 
Aitorhevsat Pauanui & 


W vi | Patents obtained in the United States and 
ALL LUMBERMEN REQUIR# CROSS-CUT SAWS. Foreign epuntriss, 


Masonic Building. CLEVELAND, 3, 





E. H. JONES & Co., 


223 and 225 River St.. CLEVELAND. 0. 












SYKES’ 


Emery Wheel Machinery. 
4. WENDELL COLE, M.B IMPROVED 


Manager of ivania , 
Bouthera - a-Leb 9. re , ane _, World. 

are... EMERY ah lg 
ddress: Gox 84, Columbus,0. 

or P. 0. Box 152, Chicago. 
Hart’s Corundum-Emery Wheels 
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classes of 
Buildings. 

Bay Pure On. 








SYKES IRON ROOFING CO., NILES, O. 





#® Send for Circular and Price List, and mention this Paper. 


Engineers and Contractors. 









an er walt \Worthington Steam Pumps, - 
Bon Ansealcd. aaa Electric Light Engines 
well Painted on AND 


Automatic & Slide Valve Engines 
Of all 5 Hai 


STEAM PLANTS, COMP COMPLETE, rum. 
NISHED AND SET UP. 
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PRESSED WROUGHT IRON OPEN TURNBUCKLES. 





——MADE BY—— 


CLEVELAND CITY FORGE & IRON CO., Cleveland, 0. 
The ECLIPSE 


COPYING APPARATUS 








One thousand cories in 
bia k. No special ren, no 
= xpeci’ 1 paper, no stencil re- 
= qui-ed. The Eclipse’ re- 

= produces the natural hind- 

= w.iting so exceedingly taita- 
= that’ in most cases 
* Kelipse” circulars have 
en taken for ordinary 
written letters. Sp-cimeas 
and circul. rs on application. 
FEIIX F. PAUS & CO., 


698 Broadway, N. Y. 


The Kilby Manufacturing Co., 


—SUCCESSORS TO— 


The Prospect Machine & Engine Co., of Cleveland, 0., and Barney 
& Kilby. of Sandusky, 0, 


Recent extensive additious to our Shops and Machinery makes our Plant one 
of the largest and best equipped in the country. 

We are now prepared and have facilities for doing Foundry and Machinist work 
of every description. Shall be glad to furnish estimates on application for Engines, 
Boilers and other heavy Machinery. 72-ly 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of ~ rede stric:ly 


rst-cjar~ 


THE MULLER MACHINE TOOL CO. 


Sth and Evans Sts.. (44), CINCINGATI 0. 




















New Feed Water Purifier 2 Filter. 


USES LIVE STEAM. 


‘one 
a@ ILLUSTRATED CATALOGUE REE. ~e9 


STILWELL & BIERCE MANUFACTURING CO., 


DAYTON, OHIO. 
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seaiieaay Manufacturers’ Association 


-———-FOR SUPPLYIN -—~ 


MACHINE SHOPS, FOUNDRIES, PLANING MILLS. PAPER MILLS. ROLLING MILLS, 
FLOURING MILLS, MINES, CAR-SHOPS, RALLWAYS, ETC., 


With MACHINERY, TOOLS, and other EQUIPMENTS, at the Makers’ Lowest Prices. 
i. H. PRATT, Manager. 


OFFICE: . CLEVELAND, Ohio. 


89% *t. Clair St, Upp. Kennard House, 
* WRITE FOR PRICES. #9 
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MANUFACTURERS OF 





Of Fyery Description, 
Office Railings, 
Elevator Enclosures, 
AND ALt KINDS OF 
Architectural Wire and tron Work. 
W.S.TYLER, | K, H. ALIEN, 
Pres: t. Sec. & 


CLEVELAND, OHIO. 


Iron Planers 
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New Patterns 
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The Fairy Tricvc'e. 
Kasy, (ue pr, Healthful, 
Gr ceful. Best for girls, 
VAD, adults and iuvaliiss. Only 

Ay machine crip- 

- ZY’ ples to ren by band power. 

For circulurs, address Fay Mra. Co.., Elyria, 0. 


AMERICAN 


POUNDRY PRACTICE. 


TREATING OF 


Loam, Dry Sand and Green 
Sand Moulding, 


AND CONTAINING 
















‘A Practical Treatise upon the 


Management of Gupolas and 
the Melting of Iron. 


By Taos. D. WEsrt, 


Practical Iron Moulder and Foundry 
Foreman. - Fully Illustrated. 


Sent by Mail, Postage Paid,on Re- 
cejipt of Pric’ , $2.50. 


Cleveland Printing and Pub. Co 
Cleveland, Ohio 








WIRE CLOTH 


RA Se 7 SR aol Oe ig aa A 


L.S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 








Fabric Fire Hose Co., 


MANUFACTURERS OF 


Cotton Fire Hose. 


——) FOR (—— 
MILLS AND FACTORIES. 


HOSE JUMPERS. RACKS & REELS. 
th 
5 Barclay Street, 
NEW YORK. 


JAMES P. WITHEROW, 
Engineer and Contractor, 


Lewis Slock. Noe Ee singh re Pa.. 


Whitwell Fire-Brick Stoves al and  Clapp- Griffiths Patents 


wor the Manufacture of Soft Steel. 








1 Boiler Plates, Boiler Rivets, Wire Rods. stag Bele, ware. 
Pail Pintes fe. Wil AVIll contract to complete rem liiniens Tenge eM 
steel piant s asabove. As I manufacture at my own 
maces. Whicwel openly cag = A and steel works construction 
can guarantees promptness satisfaction ! $1 
ANC, ATT, 





Sharon Boiler Works, 
SHARON. PA. 
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Fulton Steam Boiler Works, 


/ JOHN T, CAULFIELD, Proprietor. 
Manufacturer of 


s 
Steam Boilers, 
—aLso— 
SMOKE STACKS, TANKS, PANS, 
BREACHINWS, HEATERS, Ete. 


Write for Estimate. Works just north 
of Union Pa-senger Depot. 


RICHMOND, Ind. 


cummin te VICTOR SAW FILER. 


Latest and best mahine for Filing 
Baws of every description, Absoluie n 
action. Klegant in finish. Reasonable 
in Price. Descriptive circular sent on 
application. 


“ Price complete $2.50. 
Address, 


Robt. J. Schaeffer & Co., 


(221y]) DAYTON, O. 
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Hydraulic Presses, 
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The Reliance Safety 
Water Colomas 
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RELIANCE GAUGECO. 
236 Sheriff St, 
CLEVELAND, UBIO, 


PATENTS. 


JOSEPH A. OSBORNE, 


rFatent Attorney, 
29 EUCLID AVE,, CLEVELAND, OHIO. 


Patent Causes liticated in the United States 

preme and Circ.iit Vour’s. aren, Starks 

aNnD p Fomsiox esusre Carynen. 2 cx es and 

ions as pe. Vatidi y an Prinaer 
ment of patents. ‘Terms Reasonable. 











GEO. P. BURWELL, Gen. Agent. 
246 Superior St., 
CLEVELAND, O. 


A. C. GETCHELL, 
9 Chief Inspector. 
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RB. GOULD & EBERHARDT, 


Turns out 20 per cent. more work than any other. 
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TOOLS FOR WORKING SHEET METAL. 





On this page are given illustrations of several inter- 
esting tools for working sheet metal, recently brought 
out by the well known firm of Bertsch & Co., Cambridge 
City, Ind. Figure 1 shows their extra heavy back- 
geared No.2 power shear, with 15’’ throat combined, for 
squaring and slitting, to cut No. 6 or 3-16’” plate iron 
and lighter. Of this tool the manufacturers say: “We 
beg to call particular attention to our improved light 
and heavy No. 2 power shears (as herewith illustrated) 
which are made in all sizes up to 10 ft. long, with 12’, 
15’’ or 18’’ open throat, for trimming and slitting. 
Strips can be cutregardless of length from §’’ up to 15’” 
wide, the width of the throat. For trimming or slitting 
the extension or drop-leaf tables are of importance. 
Tife table on the left, is detached and the table on the 
right is in proper position for slitting and trimming with 
the extra adjustable parallel on surface gauge, bolted on 





said table and adjusted in direct line with the blades to 
insure straight, continuous cutting, and 
avoid marking off the metal, which is of 
merit. For cutting strips, the back gauge 
is also used. The shear is provided with 
our late improved automatic quick adjust- 
able hold-down. Same is quick to let go 
when cut is made. The hold-down is 
placed near blades, and will raise up am- 
ple high, and is arranged to admit all the 
light possible, so the operator can see the 
mark, to properly and quickly adjust the 
metal, The adjusting swivels on same 
are provided with an endless link-belt 
chain, and sprocket wheels on same, which 
enables the operator to conveniently ad- 
just the clamp bar accurately, both ends 
at one time for light or heavy metal. 
The shear is provided with our late im- 
proved automatic shifting clutch. By 
slightly depressing the treadle, the shear 
will start quickly and stop every cut 
accurately when the blade is at the high- 
est point, or if desired, can let the shear 
run on continually. The shear is extra 
strong in all the working parts. The 
balance weights or eprings are to give it 
asteady motion. Long shears are pro- 
vided with our patent center bearing, 
which is attached direct behind the knife- 
bar to prevent it from springing. These 
shears can be run fast or slow, and the 
gearing can be attached to either side of 
shear. Wecan furnish a similar shear 
with 21’ or 24” throat for slitting wide 
sheets.’’ 

Fig. 2 represents their No. 2 light power shear for No. 
16 iron and lighter. It is the same design as Fig. 
1, only lighter, and the fly-wheel is placed direct on the 
driving shaft. 

Fig. 3 shows their improved labor-savingtool-punch and 
shears. It is made in several differentsizes, fora genera! 
line of sheet iron work, etc. The working parts are not 
combined, as will be seen, and therefore can be operated 
by one man, which is more desirable; otherwise when 
the parts are connected or combined, it will require two 
men to punch. In this case it also requires extra 
attachments to connect the movements, which will cause 
more friction and wear, and more trouble if any part is 
out of order or broken. Oae man can operate the 
punch from front or back. The punch is powerful and 
durable, and is thick and wide to prevent springing 
large bearings. It has a steel eccentric, steel plunger 
and steel yoke and box, as well as quick adjustable dies, 
comprising three se.s. The operator can see the mark 
to puoch, as the stripper or take off is attached direct 
behind the plunger, and the tool is specially arranged 





Fir. 2.—LIGHT POWER SHEAR. 


to afford all the light possible. It can punch near the 
edge of the metal if desired, such as flanges and angle, 
iron, and can also puaoch holes in the end of 5’’ pipe or 
ring or larger, making it desirable for a general liae 
of work for boiler-makers, stack-makers, railing-makers, 
carriage and wagon shops, etc. The cut represents the 
No.7; it is amply strong to punch §’’x}’’ with ease. 
Eight inch throat and 10’’ blades will cut }’’ plate iron 
on §//x2’’ bar, or §’’ roundiron. Weight, 450 Ibs. ; 
smaller sizes will weigh from 150 to 400 tbs. Extra 
large, 600 fbs. 

Fig. 4 (page 698) represents their latest improved No. 2 
shear combined, for squaring, trimming and slitting sheets 
of any length. Strips can be cut up to 15 inches wide, as 





represents friction wheels, 24 inches in diameter, which 
are pivoted on the front ends of said arms for the cams 
C on shaft to turn around on, to depress the knife bar in 
case the lever is used, which gives a more steady and 
powerful motion than the treadle. 

The hold-down is attached on the lever shaft L, and is 
operated by one motion of the lever H, which is con- 
nected to the hold-down by adj.sting eye-bolts at A, for 
adjusting, if desired. Convenient and qnick to operate, 
self-supporting when up or down. When down, the 
connecting part at A will be in direct line with each 
other under the lever shafi, so as to be self-holding or 
locking, and can not raise while cutting. There is no 
obstruction in the way whatever. The hold-down will 





desired, and of any length. The tool can also cuta 
30-inch sheet through the center, and can cut all around 
asheet. This cut represents the shear complete, with 
the lever attachment and hold-down and the drop leaf 
tables. They are made in al) sizes, with 12-inch or 15- 
inch open throat, and with or without the lever attach- 





ment and hold-down or the drop leaf tables. The drop 
leaf tables are attached on a hinge form on each end of 
shear at R, to fold down, as shown, or can be taken off, 
if desired, by drawing out the rod R. An extra parallel 
gauge is attached to the drop leaf table especially for 
trimming sheets, and is also convenient for slittiag. 
This gauge is not shown; it is about 30 inches long, 


the drop leaf table, and adjusted in direct line with the 
blades to serve as a guide for the edge being cut, for 
continuous cutting, to insure straight cutting and avoid 
marking off. The tables are of considerable importance 
for cutting long sheets, or in doing various small work 
speedily. The lever is used principally for cutting 
heavy metal, or a number of lighter pieves at one time. 
The lever and treadle can be used conjvintly, if desired. 
For light work, the treadle is used with perfect ease, 
independent of the lever, same as the ordinary equare 
shear. L, the lever shaft, with cams C on the outer 


ends of the shaft, to work in connection with the forked 





side arms and knife bar, when the lever is used. W 





Fie. 3—PUNCH AND SHEAR. 


for a $1 or 37-inch shear, and is bolted on one side of | 


elevate 2} inches, and is placed 3 inch near the upper 
knife. If desired, it can be taken off by removing one 
_ bolt at A. The patented forked arms will allow the 
, Sheets to pass through for slitting; are pivoted to the 
_ back side of the shear legs, which are also throated to 
| correspond. The upper arms, connected to the cutter 
bar, work free on a round bearing, similar 
to a ball bearing in a pocket or mortise, 
to receive ssid arms. This bearing, or 
pocket, is slightly on the back side of 
the cutter bar, so as to draw the blades 
still closer together when depressed; the 
lower arms connecting to the treadle are 
longer than the upper arms, which will 
also afford greater power for the treadle, 

B, on small cut (Fig. 5, page 698) repre- 
sents two holes in the treadle for the 
pitman, to afford greater power when 
bolted in the back hole, or to raise or 
lower the treadle. These bolts connect- 
ing the rod are extra strong, and have 
a thread on the end, and are properly 
screwed in their places, and have wide 
bearings. 

D represents a patent table adjustment, 
which is composed of a bolt in connec- 
tion with the adjusting set screws, placed 
below the set screws with a nut on the out- 
side and the head on the inside of the 
table, and when both are tightened up it 
will make a complete lock, and hold all 
parts more rigid. No hammering re- 
quired to adjust the table forward or 
back, the former drawing and the latter 
pushing, one counteracting against the 
other. G, the back gauge (Fig. 5, page 
698) and H, the hold-down and front 
gauge detached. The squaring gauge is 
provided with plain pins instead of 
screws, so that the gauge can be readily 
lifted off for slitting. 

Fig. 5 (page 698 represents a 31-inch shear, with the 
lever attachment on, and hold-down and drop leaf tables 
detached. This shear has 12-inch gap or throat com- 
plete, for tin or iron; will cut No. 16 iron, with the 
lever attachment. Strips can be cut with this shear up 
to 12 inches wide, as desired, and of any length. The 
manufacturers add: ‘“ We guarantee the above shears 
to be just as convenient for any small tin shop as the 
best ordinary square shears. Our combined shears are 
absolutely indispensable for a general line of work. 
| They embody many superior advantages and points of 
merit. They are made in all sizes, up to 10 feet long; 
also made to operate by power, for light or heavy work, 
‘up to No. 10 iron, and are provided with automatic, 
self-working hold-down, or hand operating, as desired. 
We have improved patterns, for light and heavy power 
sheers, to cut from No. 10 to a thickness of § inch iron 
or steel.” 
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THE IMPORTANCE OF VACUUM. 
BY W. H. BOOTH. : 

One of the very best engineers with whom I hav 
been acquainted was a man who had charge of the 
epgines in a large cotton mill, They were old-fashioned 
engines. One set was made up of a pair of high-pres- 
sure horizontal slide valve engines which exhausted 
their steam into a Jarge pair of old-fashioned beam 
engines. The other set consisted of a pair of vertical 
engines exhansting into a very antiquated pair of side 
lever marine engines, made by the firm of Boulton & 
Watt, and such as were formerly used for paddle steamers. 
Steam for this old gear was obtained from boilers which 
only carried 60 pounds pressure. 

The results of such an old-fashioned plant may be 
supposed to have been but poor, but such was by no 
means the case, for throughout the year the coal con- 
sumption per hour per indicated horse-power was only 
2} pounds, including the steam used for both warming 
purpose and for sizing of yarn, there being a large 
weaving shed attached. The secret of this economical 
working was, apart from a correct mode of working the 
steam, the great care exercised to prevent leakage of 
air into the exhaust pipes and condenser; where a 
joint was doubtfully tight it was well painted, and all 
pipes, such as irjection, exposed to greater external 
than internal pressure, were kept well painted. One 
result of this care was, that after the hours’ stoppage at 
noon, the vacuum gauge on the condenser would indi- 
eate 12 pounds. The ordinary working vacuum 
obtained 14 pounds, fully—a so nearly perfect vacuum 
that it is doubtful if it was practicable to improve it, as 
the mill was by no means down to the sea level. This 
is equal to 28} inches by the mercury column, au atmos- 
phere being almost 30 inches. The absolute pressure in 
the condenser was thus only 
14 inches, roughly. I have 
heard it argued that such a 
good “vacuum” is imprac- 
ticable, but this is not the 
case, as a little calculation 
will show, for it has been 
determined that the tempera- 
ture of aqueous vapor may be 
ascertained by the following 
rule from its pressure F’ in 
inches of mercury. (Find the 
sixth root of a number of in- 
ches of mercury. Multiply 
the number thus found by 
177, and subtract 100 from 
the product. The remainder 
is the temperature of the water 
in degrees Fahrenheit, whose 
vapor has the tension F inches 
of mercury.) 

Applyiog this rule to the 
question in hand, we require 
to use a table of logarithms, 
from which we tind that the 
logarithm of 13 is 0.17609, and 
one sixth of this is 0.02935. The logarithm of 177 
is 224797. The product of these two logarithms is 
22773, which is the logarithm of 190 nearly. Thén 
190°—100°=90° Fahrenheit, as the temperature of 
the hot well. That is to say, if there were no air 
present in the exhaust steam, and no air leaked in 
through bad joints and pores, a vacuum of 14 pounds 
would always be obtained, so long as the supply of 
injection water was sufficient to give a hot well 
temperature of 90°. This fact gives rise to further 
reflection, for it shows how important it is that an intel- 
ligent engineer should thoroughly understand the con- 
nection which exists between the vacuum gauge and the 
hot well temperature. 

A knowledge of mathematics is not requisite, nor the 
ability to work by logarithms. All that is required is 
an ordinary table of the properties of steam, such as is 
found in almost all engineers’ pocket books, such as 
Molesworth’s, now before me, in England, or Nystrom’s, 
Haswells, etc.,in America. Inthe table before me I 
find that a vacuum of 3 7-10 pounds, equivalent to 
279-10 inches on the mercury column, ought to be 
obtained with a hot well temperature of 102°, 

Now, if I examine an engine and find the hot well is 
only 90°, and the vacuum only 13,5 pounds, instead of 
14 pounds, I know that the difference is due to the 
presence of air, and my first step would be to gradually 
close down the injection valve, keeping my eye on the 
vacuum gauge, which ought, when in its right place, to 


Ad. M. Sie TCU LIND, 


Fie. 4—SHEAR COMBINED. 


be facing the engineer, as he stands at the valve. I 
shonld continue to close this valve until the vacuum 
gauge began to go back, when I should open up a very 
little again, and try the hot well temperature. If this 
were now 100°, 1 should know that the condenser was 
almost perfect as a condenser, and any further effort 
would be to improve the action of the air pump ; but 
however high stood the gauge, I should always use the 
smallest quantity of injection water possible, and con- 
sistent with the vacuum. 

There are good reasons for this. First, the power 
reqnired to work the air pump is reduced to a minimum. 
Secondly, the boiler feed, which is taken from the hot 
well, is as hot as possible, and so I save fuel. Thirdly, 
the chilling effect, if any, upon the cylinder, is less. In 
every engine house having a condensing engine there 
should be hung up alongside the vacuum gauge a table 
showing the pressures and temperatures of what I will 
term “vacuum” steam: 
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Such a table, with its remarks, is really only accurate 
with the barometer at 30 inches, and, strictly speaking 
the perfect vacuum varies with the barometer, and I 





have seen this fall as low as 27 inches at an elevation of 
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FUTURE OF THE STEAM ENGINE. 





The annual meeting of the British Association for the 
Advancement of Science, lately held at Bath, England, 
was opened by an address by Sir Frederick Bramwell, 
the president of the association, in which he repeated a 
prediction made by him at a former meeting of the asso- 
ciation regarding the displacement of the steam engine 
in the future. He said it was a sad confession to have 
tomake, that the very best steam engines only uti.ize about 
one-sixth of the work which resides in the .fuel that is 
consumed, though at the same time it was a satisfaction to 
know that great economical progress had been made, and 
that the 6 pounds or 7 pounds of fuel per horse-power 
per hour consumed by the very best engines of Watts’ 
days when working with the aid of condensation is now 
brought down to about one-fourth of this consumption. 
Continuing, he said: At the York meeting of our asso- 
ciation, I ventured to predict that unless some substan- 
tial improvement were made in the steam engine (of 
which improvement, as yet, we have no notion) I believed 
it days for small powers were numbered, and that those 
who attended the centenary of the British Association 
in 1931, wouldsee the present steam engines in museums, 
treated as things to be respected, and of antiquarian 
interest by the engineers of those days, such as are the 
open-topped steam cylinders of Newcomen and of 
Smeaton to ourselves. I must say I see no reason, after 
the seven years which have elapsed since the York 
meeting, to regret having made that prophecy, or to 
desire to withdraw from it. The working of hgat 
engines, without the intervention of the vapor of water 
by the combustion of the gases arising from coal, or 
from coal and from water, is now not merely an estab- 
lished fact, but a recognized and undoubted commer- 
cially economical means of obtaining motive power. 
Such engines, developing from 
1 to 40 horse-power, and 
worked by ordinary gas sup- 
plied by gas mains, are in 
most extensive use in print- 
ing works, hotels, clubs, 
theatres, and even in large 
private houses, for the work- 
ing of dynamos to supply 
electric light. Such engines 
are also in use in factories, 
being sometimes driven by 
the gas obtained from “culm” 
and steam, and are given forth 
a horse-power for, it is stated, 
as small a consumption as one 
pound of fuel per hour. It 
is hardly necessary to remind 
you—but let me do it—that 
although the saving of half a 
pound of fuel per horse-power 
appears to be insignificant 
when stated in that bald way, 
one realizes that it is of the 
highest importance when that 
half pound turvs out to be 


| less than 500 feet, so that in such wea her no engine ! 33 per cent. of the whole previous consumption of 


eoutd get better than 13 pounds’ vacuum. Thus, « 
| barometer should always hang alongside the vacuum 
gauge. Indeed, the two columns should stand side by 
side, and rise from the same vessel of mercury. 

Whilst on the subject of vacuum, it may be added 
that, when indicating an engine, the indicator should be 
placed also upon the condenser, which should have a tap 
inserted for the purpose. No accuracy is to be expected 
in a test when the condenser vacuum is taken from the 
gauge, the boiler pressure from another gauge, and so 
on. These, of course, should be noted on each card as 
taken, but the variation of these different gauges should 
alwars be ascertained by taking on one set of cards 
every particular, and drawing a line for both the boiler 
pressure and condenser, with same spring as used for the 
cylinder, reading the gauges carefully at the time, in 
order that all readings may be corrected to a uniform 
standard. 

In conclusion, I would just note that one application 


This appears simply due to the stoppage of minute pores 
in the cast iron pipes.— [American Machinist. 
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A COMPAMY with a capital of $1,000,000 will develop 
20,000 acres of iron and timber lands in Cherokee 
couoty, Tex. The product of the iron beds, they say, 
cannot be excelled, 














one of those economical engines to which I have 
referred. But, looking at the wonderful petroleum 
industry, and at the multifarious products which 
are obtained from the crude material, is it too 
much to say that there is a future for motor engines 
worked by the vapor of some of the more highly volatile 
of these products—true vapor—not a gas, but a condens- 
able body capable of being worked over and over again? 
Numbers of such engines, sone of as much as 4 horse- 
power, made by Mr. Yarrow, are now running, and are 
apparently giving good results; certainly excellent 
results as regurds the compactness and lightness of the 
machinery ; for boat purposes they possess the great 
advantage of being rapidly under way. I have seen one 
go to work within two minutes of the striking of the 
match to light the burner. Again, as we know, the 
vapor of this material has been used as a gas in gas 
engines, the motive power having been obtained by 
direct combustion. Having regard to these considera- 





of tar toa rather long injection pipe improved the, 
vacuum one-half pound in an engine once tested by me. | 


tions, was I wrorg in predicting that the heat engine of 
the future will probably be one independent of the vapor 
of water? And further, in these days of electrical 
advancement, is it too much to hope for the direct pro- 
duction of electricity from the combustion of fuel ?— 


[Bradstreets. 
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At Erie, Pa.,a well has been bored 3,500 feet. The 





Schladeback boring was down to 4,515 feet. 
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LAYING FOUNDATIONS. 
PERE! «ES 

The foundation of a building, says Sir J. Gowans, is 
of primary importance, as, unless it is secure, the per- 
manency of the structure cannot be maintained, however 
well built it may be. Before laying a stone, the archi- 
tect or engineer should be satisfied that the strata will 
give equal resistance to the pressure that may be put 
upon it. Strata that are hard and soft are very danger- 
ous. Even clay if mixed with bowlders (which often 
happens) cannot be depended upon, unless they are 
removed, and means taken to equalize the ground on 
which the buildings are to be erected. Next to rock, no 
better foundation can be got than sand or gravel when 
dry, if wet means should be taken to drain away the 
water; but, if this cannot be done, large flat bedded 
foundation stones of sufficient area, fairly dressed in 
beds and joints and well put together, will, as the load 
increases, secure a foundation that anything can be 
built upon. In my own experience I have often tested 
this, and particularly when building a bridge on a rail- 
way contract I had many years ago. This was an under 
bridge of considerable span, the girders being in the 
form of an arch, in segments of cast iron, the security of 
which depended greatly on the permanent resistance of 
the abutments, or the bolts which held these segments 
together at their joints. In digging for a foundation it 
was found that the strata were very soft, being layers of 
sand and moss alternately, and to prevent failure I took 
the precaution to strengthen the foundation of the first 
abutment by driving piles to a depth of 30 to 40 feet, 
with horizontal planking, on which the foundation 
stones were bedded. Before building the second abut- 
ment, acting on the advice of a railway contractor who 
had had more experience than myself, I adopted a dif- 
ferent plan—viz., to dig out the soft material to such a 
depth and area as secured an outward resistance to meet 
the pres-ure of the large-sized stones that were after- 
ward put into the foundation, course after course, until 
the load pressed out the water, and so secured a 
foundation which was equal'y as strong, if not 
stronger, than the first. Where the stratum is 
unequal or not to be depended upon, I know of 
nothing better than a govod bed of concrete, cer- 
tainly not less than three feet thick, and no architect 
ebould neglect this where there is the slightest doubt 
as to the sustaining character of the ground. This is 
always necessary in erections of different hights, and 
is particularly required in churches and other build- 
ings where the spire, tower or other elevation bears 
more heavily on the foundation than the walls which 
abut upon them. And, in addition to this, and to make 
sure, I wonld have extra courses in the foundation 
of the h'gher and heavier portions, as in the hurry 
with which we build nowadays every precaution is 
necessary. The same care should be taken with respect 
to oriel windows or projections, which do not go to the 
full hight of the building, and consequently have not 
the same pressnre on the foundation, The walls, to 
which these lighter projections are attached, should not 
only be well founded, but the tie or bond which unites 
the one wall to the other should be left free on the upper 
beds, so as to allow for the subsidence of the heavier 
wall without cansing the fractures so often seen where 
this precaution is not taken.— [Carpentry & Building. 








Crude Oil for Fuel in St. Louis. 

The St. Louis Shovel Company have just introduced 
oil furnaces and are rapidly substituting them for coal 
furnaces, so that in ten days, or less, no other fuel will 
be used at their extensive works. The test is the first 
ever made in St. Louis, and has met with the support of 
the Standard Oil Company, who propose to build a pipe 
line from St. Louis to Huntington, [nd., and there con- 
nect with their main Western line, provided enough Sr. 
Louis manufacturers can be induced to nsetheoil. The 
use of oil for fuel for manufacturing purposes is no 
longer an experiment, and the only question to be de 
cided as regards St. Louis is that of cost. The oil is 
supplied the St. Louis Shovel Company in tank care, 
two of which will be kept side-tracked near the com- 
pany’s works, from which the oil will be pumped iato 
the storsge tanks, and then into the supply tank. From 
the latter it is conveyed by pipes into a cylinder, where 
the air and oil are mixed. This mixture is emptied in 
spray furm from the cylinders by the atomizers into the 
furnace chambers, where the flames rage at an intense 
heat. In fact, from this time on, the lighting of the gas 
and the regulating of the heat is done by valves, on the 
same principle that a vapor stove is operated, It is 
claimed for the oil that it is the cheapest fuel for manu- 








facturing purposes known. It costs delivered in St. 
Louis 1% cents per gallon, and it is asserted that 120 
gallons produces as much heat as aton of anthracite 
coal, besides a saving of <0 or 25 per cent. in the cost of 
handling. Ina other wuords,-the cost of oil is only one- 
third of the cost of hard coal. 

The test is being watched with great interest by manu- 
facturers, and there are doubtless otbers who would 
gladly avail themselves of it, provided it is as econom- 
ical as is claimed for it. 





COVERING STEAM PIPES AND BOILERS. 
Seeeniiamate ei 

Using steam pipes without covering them with a non- 
conductor of heat, is like pumping water into a trough 
with holes in it; you must pump more water than is 
actually needed, or cover the pipes to prevent radiation 
of heat, and consequently condensation, and preserve 
the temperature of the steam, which is its vitality and 
strength. 

Heat is the power that creates the expansive force of 
steam, and the loss of heat from steam pipes represents 
the loss of an actual amount of energy, an increased con- 
sumption of fuel, and an increased cost of running the 
steam system, besides the unnecessary wear and tear 
ard racking pipes, drums and boilers by sudden expsn- 
sion and contraction, cost of repairs resulting therefrom 
and heating of buildings, adding to their unsanitary con- 
dition. Less than 15 per cent. in our best machines, 
of the original power, is converted into work, and the 
loss directly and indirectly resulting from radiation, is 
responsible for much of this loss. 3 

To illustrate the enormous waste, “Thomas Box,” in 
his practical treatise on “ Heat,” shows that the loss 
from an uncovered steam pipe 4 inches inside diameter, 
100 feet in length, with an initial pressure of 35 pounds, 





would be 587 heat units per running foot, per hour, or 





almost a horse-power per hour. Assuming the cost of 
coal to be $4.00 per ton, and taking the results of 
experiments by practical authorities, we find that the 
yearly waste, from radiation alone, from an uncovered 
steam pipe 6 inches in diameter, and 100 feet in length, 
to be $117.90, while the cost of covering the same would 
not be over $50, and would last a doze1 years, 

Jno. A. McConnell & Co., 69 Water street, Pittsburgh, 
Pa., manufacture extensively all kinds of pipe and 
boiler coverings and asbestos goods. Ihe following are 
some of their grades: Asbestos cement for plastering 
direct on the pipes, or on wire netting to form air space. 
Asbestos fibre and wool felt combination covering. 
Mineral wool and wool felt combination covering. Hair 
and asbestos lined coverings of every description. But 
their specialty is the celebrated Reed’s sectional cover- 
ing, shown in the upper one of the two above illustra- 
tions, of which there is-more than 1,200 miles in use. 
Messrs. McConnell & Co. are an old established firm, 
having been many years in the business, and from their 
reputation, we believe that any of our patrons, needing 
anything in the covering heat, insulating or fire-proof- 
ing line, will do well to write them. See their adv. on 
page 712. 





Dissatisfied Immigrants. 

THOosE immigrants from Europe who return to their 
old homes are rarely satisfied. Life in this country, 
with its larger opportunities for improvement and en 
joyment, is so much superior that it overbalances the 
possible cheapness with which the bare necessaries of 
existence can be purchased in foreign lands. The 
immigrant accustomed to our modes of life cannot 
restrict himself to the close penuriousness in which his 
earlier years were spent. If he tries to live as well as 
he lived in this country, he usually finds that it costs as 
much and sometimes more. 


SOME: LEVEL HEADS IN ENGLAND. 





While there is a considerable element among the pop- 
ulation of the United States, anxious to change the gov- 
ernmental policy under which the United States have 
attained their wonderful degree of prosperity, there are 
impartial witnesses abroad willing to testify their admir- 
ation for our national system. Here is what the London 
Morning Post said on the subject on the 22d ult.: “Some 
figures relating to the economic and iadustrial progrees 
of the United States in recent years, have lately been 
made public on the other side of the Atlantic, and well 
deserve notice in this country, for they form a rather 
startling commentary on the favorite text of the radical 
free trader about protection only i: juring the country 
that adopts it. According to our friends of the Cobden 
school, American commerce and American manufact- 
urers ought to be declining rapidly under the ‘withering 
influence’ of a protective tariff. Instead of this, the 
statistics to which we refer show that in twenty years 
the populetion of the States has increased by 69 per 
cent., the hay crop has increased 106 per cent., the cot- 
ton crop 194 per cent., and the production of pig iron 
over 386 per cent. Railway construction to the extent 
of 21,000 miles was projected last year, and over 15,000 
miles of it were actually constructed in the twelve 
months. What this means will be better understood 
when it is pointed out that the total mileage of railroads 
existing in the United Kingdom last year was under the 
21,000 planned as a single season’s addition to the 
tracks in the United States. New rails were required 
for nearly 20,000 miles of road, and upward of 3,000,000 
tons of steel rails were turned out for the new lines in 
course of construction. This qnantity is three times the 
entire turnout of rails of all descriptions, iron and steel, 
of all the mills in the United States in the year 1880. 
Emigration last year was on an exceptionally large scale. 
On one day the number landed at Castle Garden 
depot exceeded 11,000—the highest figure ever 
recorded in the annuals of the New York Immigra- 
tion Bureau. In fact, the stream of new arrivals 
poured in so densely as to tax to the utmost the 
resources both of the numerous Atlantic steamship 
lines and the immigration authorities of the Eastern 
ports. Many of the lines were obliged to order their 
agents to cease booking ‘steerage’ for a time. A 
feature too, of last year’s immigration was the unusual 
number of mechanics, bricklayers, plasterers and ma- 
sons frum Scotland, Wales, and the north of Eoglane, 
who went out to the States ia response to advices from 
the other side, stating that there were good opening, 
there for such handicraftsmen. And yet there are 
scores of politicians here so blind to what is going on 
in the world as to stick to the old feiich formula that 
protection is more injurious to the country that adopts i: 
than to the country against which the hostile tariffs are 
aimed.--[Industrial World. 

nich 2h S 
The Black Swamp Has Experienced a Great Change. 

The Wood County Sentinel says: ‘ Wood County is 
likely to carry off first honors in agricultural display at 
the Columbus Centennial. Yet, it is scarcely two 
decades since the very ground where much of-this fine 
produce was grown (Jackson and Liberty townships) 
was an impassable swamp, the most desolate, uniavitiag 
portion of Ohio. To-day it is the cosen garden spot 
of the State. The enterprise and stamina of the people 
who have wrought this marvelous change, is the proud- 
est heritage that will be left to successive generations.” 

Only those who saw that section of country before it 
was reclaimed—when the headwaters of the Portage 
River had no channel above the road rnoniog frm 
Bowling Green to Findlay, and when the water spresd 
all over that country as far Southwestward asto Deshler 
—can form the least conception of its repulsive charac- 
ter. It could scarcely be traversed by man or beast, 
except in the Winter season when frozen. Some of it 
was prairie and the bilance of it was covered with « 
forest which was so dense that it appeared as though a 
tree could not fied room to fall after it was cat. The 
first step was the construction o° a channel for the 
Portage. An immense ditch, twelve miles in leagth, 
was dug, at a cost of about $80,000 to the property 
owners. Other ditches followed, and to-day, when 
crops are growiog, the visitor will be richly rewarded by 
seeing the finest soil and the most thrifty crops that eye 
ever beheld. It seems a pity to disturb such soil in 
search for gas or oil. The wealth on the surface should 
be sufficient to satisfy the most avaracious. There is no 
county in the S.ate, or in the country that can make 








Wood County take a back seat, 



















































IRON TRADE REVIEW. 














THE 


JRON JRADE REVIEW 


A JOURNAL OF THE 
[Ron AND Street InpDusTRY, THE’ MACHINERY TRADE 
AND KINDRED INTERESTS. 








PUBLISHED EVERY THURSDAY BY THE 
CLEVELAND PRINTING AND PUBLISHING CO 
Corner St. Clair and Wood Streets, Cleveland, O. 

@. M. Day, Pres’t. F. J. Stara, Sec’y & Treas. 
A. Wietemuperc, Sup’t. 

@. M. Day, Editor. 
Fe.ix RosenserG, Associate Editor. 
£. C. Pecuin, M. E., Special Contributor. 
R. S. Evans, Spe-ia! Western Representative 


Articles written by Mr. Pechin will be signed with his initial 
nd only for articles so signed will he be responsible. 








InpUsTRIAL ITEMS always welcome. 

Communications from practical men cordially solicited. 

In Waittne to our advertisers, please state that you saw theii 
advertisement in this journal. 





TEKMS : (strictly in advrnce) : 
ON IIE oc thnseis xsnongsitman tobitinipebnaaningatainngeiont $3 co 
BUR WR OIEG BiG ecccccracsevscnscectee <coanbanabentatsénbaboridneneccenaseetes 1 FO 
a DOING iio nik packs i eabebeceind divubabuncioniinndelibanecasese 75 


Advertising Rates Furnished on Application. 





ENTERED AT THE POST OFFICE aT CLEVELAND, 0O., AS SECOND CLABE 
MATTER. 








CLEVELAND, O., OcTOBER 1], 1888. 








AMERICAN WORKMEN AND THE RAINY 
DAY. 

That the average American workingman lives on more 
and better food, has a more comfortable home, dresses 
in better clothes, and generally enjoys life more than 
any other workman under the sun, is so thoroughl; 
acknowledged, as not to require argument. Even the 
Revenue Reformers admit this while asserting witl 
strange inconsistancy, that he is uniformly robbed by 
excessive and unjust and illegal taxation which fills the 
pockets of his employer at his expense. 

If these bald facts were submitted to the “ man fron 
the moon” just arrived here, and ignorant of the finan 
cial and economic policies governing different section: 
of the earth, he might naturally come to the conclusio: 
that the American workman was an improvident fellow 
living faster and having a better time than the work 
man elsewhere, because he was spending all he made 
while the other was saving in his habits, and curtailing 
present enjoyment to provide for future emergencies 
in other words, putting by for the rainy day. But sup 
posing it be shown to the “man from the moon ’’—tha: 
wages paid to foreign workmen were so small that the, 
only afforded a precarious existence to the earner. 
that he could live only in a wretched house which h: 
did not own—could only buy the simplest articles o' 
food and clothing—that his wife and children mus 
toil with him for a mere pittance, so that the bodies anc 
souls of all of them could be kept together, and that.th: 
present brought no enjoyment and the future no hope*. 
that on the contrary the American workingman fed wel! 
dressed well, supported his family by his own efforts 
sent his children to school, in innumerable cases ownec 
his own home, and was one of the vast army that had 
laid by from earnings and drawing interest, a sum ip 
the aggregate, so prodigious, as to be almost incompre 
hensible—would not the “ man from the moon” want tc 
know what causes had been at work to produce a con 
trast so wonderful, and so far as one side was concerned, 
so fearful? We propose to submit some surprising 
figures as to what the American people have done for 
the rainy day, and our authority is the tenth number of 
the Statistical Abstract of the United States, prepared 
under the direction of the Secretary of the Treasury. 
In the year 1887 there was on deposit in the Savings 
Banks of the United States, the gigantic sum of one bil- 
lion, two hundred and thirty-five milllions, seven hun- 
dred and thirty-six thousand dollars. Possibly the mag- 
nitude of this sum may be faintly apprehended, by com- 
parison with the capital of the entire National Banking 
system of the country, which for the same year was 
$578 ,000,000, or only 46 percent. The significant fact 
remains to be stated—that of this enormous sum, over 


eleven hundred millions are credited to the New Eng- 
land States, New York, New Jersey and Pennsylvania, 
the great manufacturing States of the Union. Ohio and 
Illinois, combining agriculture and manufactures, show 
thirty millions. Excluding Maryland and Delaware, with 
twenty-one millions, but one Southern State shows any 
deposits. North Carolina has eleven thousand dollars. 
Capitalists and manufacturers don’t deposit in Sav- 
ings Banks, as they want more than 4 per cent. for their 
money, hence the assumption is a fair one that the 
deposits are those of persons of moderate means, and all 
people of moderate means, are working men and 
women. E 

But the above sum, gigantic as it is, does not, by any 
means, represent the money saved by the working classes. 
The great manufacturing States of Pennsylvania and 
Ohio show deposits of only 42 millionsand 15 millions 
respectively. We must look for the savings of workmen 
in these States in another direction. 

In no other States has the Building & Loan Associa- 
tion met with so large a development and so abundant 
a success, 

In the City of Philadelphia, it is authoritatively 
stated that 170,000 houses are owned by the people who 
live in them. One may travel for miles and miles, past 
tens of thousands of snug, comfortable brick houses, 
inhabited by workingmen, and built through the instru- 
mentality of Building Associations—so also in Pitts- 
burgh, Allegheny and inland towns. Cincinnati has 
taken an active part in organizing these valuable Asso- 
ciations. It is scarcely possible to estimate the value of 
the real estate holdings of workingmen, paid for out of 
‘he savings from the wages paid in Protected America. 
Can any parallel be shown in Free Trade England? 

Can there be any radical defect in a national policy 
which produces such satisfactory results ? 

Can the vine bring forth thorns or the fig tree 

histle ? 

With the facts positively established that during the 
twenty-five years of a continuous Protective policy, the 
wages ot workmen have steadily increased—that the pur- 
chasing power of those wages have increased 1n a greater 
ratio—that year by year the workmen, as a class, are accu- 
mulating enormous reserves in cash and real estate, and 
‘bat their general condition is infinitely more comfort 
tble and prosperous than that of their class anywher: 
-Ise—is it good sense, or is it ordinary business pru 
lence to take any step, whether short or long, toward: 
he adoption of a contrary policy, which elsewhere ha 
wholly failed to bring about similar conditions. 

E. C. P. 


END OF THE BASIC STEEL LITIGATION. 

We greatly regret that the decision of the Suprem. 
Court has been adverse to Mr. Jacob Reese. 
eem now that the Basic process is unavailsble in thi 








It wen 


‘ountry until the expiration of the patente, unless th: 


Bessemer Pool see fit to grant licenses. For \i+ tim: 
t takes away from the South the opportunity to mak 
steel, from their abundant and cheap high phosphoru 
res, unless the Pratt process for dephosphorizatio: 
roves successful. Of this, we cannot express an opin 
on, as all efforts to obtain a description of the proces: 
rave hitherto failed. The Henderson process at Bir- 
vingham is said to be a theoretical success, but whethe: 


it is so commercially remains to be shown. 


Mr Justice Green, in an opinion delivered in the 
State Supreme Court in Pittsburgh, on Monday, dis- 
nissed the appeal of Jacob Reese, in the snit of the 
Bessemer Steel Company against him to require him to 
deliver up certain patents for the basic process of manu- 
facturing steel, at the costs of Mr. Reese. 

The Court says: “The chief contention of the 
parties to this litigation is upon the terms of their con- 
tract relation. That relation is evidenced by four dis- 
tinct writings. The Court below held that all the in- 
ventions relating to the manufacture of iron or steel 
into rails, ingots or billets, metallurgy of iron or steel 
were included. Mr. Reese contended that the Court 
erred in holding that any inventions not patented or 
applied for at the date of the contract were included in 
its operation. 2 

“ We are clear,” said Justice Green, “that when Mr. 


Reese stipulated in his letters that he would sel) or 


» 


ither granted or applied for, together with all renewals, 
reissues or improvements of the same which can be 
used or relate or apply in any way to the Bessemer 
or pneumatic process in the United States, he undertook 
to transfer whatever inventions he had then made re- 
lating to the Bessemer or pneumatic process, whether 
he had at that time obtained patents therefor or applied 
for them or not. It seems to us that good faith requires 
this interpretation, otherwise he could hold back im- 
portant inventions, which, in point of fact, were 
improvements upon patents then issued or for which 
applications were then made, and by incorporating 
them into subsequent patents or applications use them 
to the injury of the Bessemer Company. We are of the 
opinion that the case was rightly decided by the Court 
below.”—American Manufacturer. 








THE NEW VIADUCT. 

The practical completion of the new viaduct connect- 
ing the North and South sides is another evidence of 
the enterprise of Cleveland, and results will, unquestion- 
ably, show that objections to it were unfounded. The 
rapid extension and development of the South Side 
made it imperative that it should be brought into quick 
and easy connection with the business centre of the 
city. The tendency will be to make Erie street a new 
business avenue, and to supplant the small stores now 
on it with more pretentious buildings. The Y. M.C.A., 
in securing the splendid lot at the corner of Erie and 
Prospect streets, have taken time by the fore-lock and 
made an investment that will steadily and rapidly 
increase in value. 





MEETING OF BOARD OF INDUSTRY. 





A joint meeting of Citizens and the Board of Industry 
was held on Saturday, Oct. 6, 1888, at 3 P. mM. 

Gen. Barnett was called to the chair. Letters of 
regret for non-attendance, were read from Messrs. C. H. 
Pritchard, Mr. A. Madison and Dr. H. K. Cushing. 
The petition of leading citizens asking the Board to 
call a general meeting for discussing the questions of 
water supply and sewerage system wasread. The meet- 
ing was then thrown open for remarks generally, and 
the following gentlemen spoke: Dr. G. C. Ashmun, 
Health Officer, Prof. Smith, Prof. Staley, Engineer 
Rice, Mr. Whitelaw, Engineer of the Water Works, Mr. 
Lyon, Mr. Force, Dr. Beckwith, Hon. J. A. Foot, and 
Prof. Maberry. 

Dr. Ashmun spoke of the inadvisability of cutting off 
the sewer privileges of the Standard Oil Co. and simi- 
lar cor cerns, by stopping the use of the river before pro- 
viding new sewerage. 

The followivg preamble and resolution were then 

aloptel: 
Wherees: It sppears by the testimony of pract‘cal an experi- 
enced gent emen who have closely stu lied the subject. that dan- 
zer to the health of our citizens lies in the fact that our present 
sewer sy:tem is incomplete, and cur water su; ply 1s thereby 
aTected ; therefore, resolved: That we recognize and approve 
the p-eliminary work already undertaken by our municipal 
hoards and committees, and we hereby pledge them our hearty 
co-operation in all their efforts to remedy this state of affairs 
and we believe the tax-;ayers of Cleveland will cheer ully 
a prove of any wise and economical plan necessary to accomplish 
this important result. , 

Resolved: That the Chairman is hereby requested to appoint 
a committee of five to have this matier in charge, said committee 
to take such action as in their judgement is best calculated to 
accomplish the above result; reporting from time to time to 
the Board of Industry as to progress made, until the desired end 
is reached. 

A committee was appointed consisting of Messrs. P. 
M. Hitcheock, S. A. Fuller, L. E. Holden, J. H. 
McBride and H. D. Coffenberry. 


=<=_- 





Meeting of the Mechanical Engineers. 

The Ninth Annual Meeting of the Mechanical Engi- 
neers will be held at Scranton, Pa., Monday evening, 
October 19th. The Secretary’s office and headquarters 
will be at the Westminster Hotel. A large nnmber of 
papers to be read are announced, and the meeting 
promises to be of unusual interest. 








Tue highest stations in Europe for making meteoro- 
logical observations, are about 10,000 and 11,000 feet 
above sea level. That on Pike’s Peak is 14,100 feet. 
thus exceeding, by more than 3,000 feet any in Europe 
But that is not the highest in America, for on Mount 
Lincoln, in Colorada, there are mining works at an ele- 
vation of 14,297 feet, and at the same point a meteoro- 
logical station conducted by Harvard College. In Peru 
there is a station on the Andes 14,300 feet above the 
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THE MASSICK & CROOKE’S FIRE BRICK 


STOVES. 





Nothing has contributed more largely to the increased | Co., at Pittsburgh, the first erected in this country. 
efficiency of blast furnace work than the substitution of | Other than blowing off through the relief doors apd 


fire brick for cast iron stoves. The two prevailing 
types have been the Cowper and Whitwell. In 
themselves a great advance over former stoves, they 
have nevertheless been largely improved by Amer- 
ican engineers. Good as they have been and are, 
experience has shown weak points which engineering 
ability has been steadily working to remedy. 

A new competitor, as far as the United States is 
concerned, is in the field, uniting the good qualities 
of the old, with very decided improvements in several 
essential points. This is the Massick & Crooke’s 
stove represented by Messrs. McClure & Schuler, of 
Pittsburgh, Pa. For simplicity, economy, efficiency 
and durability, these stoves stand in the front rank. 
Although comparatively new in this country, scores 
of them are in successful operation in Great Britain. 

The accompanying plates show the construction 
and general arrangement of the three pass stove. 
The shell is the ordinary wrought iron cylinder, with 
a conical shaped top. Exch stove has its own draft 
stack, thus doing away with the necessity of expen- 


- give under-ground flues and lofty chimney stack. In 


the centre is a large combustion chamber, into which 
the gases are admitted at the bottom, thence passirg 
upward and down through a series of large segmental 
shaped flues, and upward through smaller flues to the 
escape at the top. The mushroom chimney valve, 
down when the gases are burning, and up, when the 
blast is on, is one of the most perfect valves in con- 
struction and operation that can be devised. It 
works automatically : the pressure of the blast when 
on closes it, and when the pressure is relieved it 
opens, being counterbalanced as shown. From the 
lever a wire is attached, which reaches to the ground, 
so that the valve can be held closed to retain the 
heat, during any temporary stoppage of the furnace. 
A door is provided in the stack, so that ready access 
can be had to this valve, either for cleaning or re- 
placement, if this should become necessary. When 
the valve is closed by the incoming blast, the volume 
of air impinges upon the under side, breaking its 
force before reaching the brick work, thus prevent- 
ing the cutting of the brick, as takes place in some 
stoves of other types. Both this aad the cold blast 
valve are readily regulated from the ground. 


One very great advantage in this stove, especially 
in localities where there is a scant supply of water, 
is that it has but one water valve—the hot blast 
valve. This valve is of solid cast iron. Water is 
only used in the stem and seat ring. The valve and 
stem being two separate pieces connected together by 
a pin or bolt fitting loosely in the holes, finds its 
bearing on the seat, should the seat in any way be 
out of level. From the manner of construction and 
arrangement, the valve and seat can be readily re- 
placed in a very short time and at small cost. 

No matter how well a fire brick stove is constructed 
one of the weak points is in the brick work of the 
combustion chamber. This is eaten away by the 
intense heat, and at times must be repuired or rebuilt. 
A false wall 4}’’ thick is carried up for a distance 
from the bottcm, against the main wal], where this 
action is most intense. By an admirable device of 
Messrs. McClure & Schuler, the main walls of the 
combustion chamber in the Massick & Crooks, are 
built independent of the cross walls, so that at any 
time an entirely new wall can be put in without dis- 
turbing a brick in the connecting walls. 

On the stove on the outside of these flues, there is 
an ingenious arrangement of fly back relief doors, 
which suddenly opened, when the blast is on, causes 
arapid movement of the air in the direction of the 
opening. The mechanical cleaning is a quick, easy 
and thorough job. Caps are taken off from the 2}// 
pipes on top, through which pipes, a chain is dropped 
connecting at the bottom with an open steel scraper, 
fiiting the opening. This is drawn to the top by the 
portable crane shown, and back again, completely 
freeing the walls of all adhering dust. There can be 
no possible question of the absolute efficiency of this 
method of cleaning. 

The strong points in these stoves are moderate 
first cost. Minimum of water valves, always a source 


best possible method for keeping the walls clean.| the owner stated that there was no trouble in running 
The writer has carefully examined and watched the| them up to 1,700°. In the outside flues there was 
workings of the stoves at Messrs. Shoenberger, Speers & | bright red glow, showing that all of the brick work was 
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MASSICK & CROOKE’S FIRE BRICK STOVES. 


of trouble and cost. Thickness of walls storing up the | clearing out the bottom flues, the stoves have not been 
heat. The proper burning of the gases throughout the | cleaned since the “blowing in” some eleven months ‘ 
stove. Ease in making repairs to brick work. The|since. THe heats were steady at 1,350° to 1,400°, and | (Nev.) copper mines. 
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being fully utilized. The value of thick walls in retain- 
ing the heat was shown by a starting off temperature of 


1,200° after an eight honrs stop. 

This examination was made the latter part of 
September. On October Ist one of the stoves was 
opened to test the mechanical cleaning arrangement 
which was found to work admirably. There had 
been a slight wear on the false 43’ wall but other- 
wise the brick work was as good as when the stove 
was started eleven monihs since. The excellent 
work done by these stoves is attracting much atten- 
tion among furnacemen, and they have been adopted 
by the Williamson Furnace Go., of Birmingham, Ala.; 
the Brier Hill Coal & [ron Co., of Youngstown, O.; 
and Mr. E. C. Potter, of the North Chicago Rolling 
Mill Co. Careful study and long experience has 
made Mr. Potter a most competent judge, and his 
adoption after long and thorough personal investiga- 
tion, is the highest possible endorsement of the 
merits of the Massick & Crooke’s stove. E. C. P. 
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LAKE SUPERIOR IRON NOTES. 





Nai ot ET 
Special Correspondence to the [non Trape Review. 

FLoRENCE, Wis., October 8.—Lhe lake shipments 
of ore at the close of the past shipping week aggre- 
gated 3,510,864 tons, or within 285,019 tons of the 
quantity that had been shipped from the Lake 
Superior district one year ago. The shipments by 
ranges are as follows: Marquette, 1,376,157 tons; 
Gogebic, 1,003,386 tons ; Menominee, &33,088 tons ; 
Vermilion, 298,223 tons. The local and all-rail ship- 
ments bring the total product up to over 3,600,000 
tons, leaving less than 400,000 tons to be shipped 
between October 3 and December 31 to bring the 
season’s output from this district to 4,000,000 tons of 
ore. There is little doubt, however, that the season’s 
product will considerably exceed the latter estimate, 
as the mines are now shipping over 150,000 tons each 
week, and eight weeks yet remain before the close of 
navigation. Mine owners feel very much encour- 
aged over the results oi the year just drawing to a 
close, which is one of the best ever experienced in 
tbe Lake Superior district. While there has been no 
boom whatever, a good, healthy demand for Besse- 
mer and non-Bessemer ore has existed since early in 
the Summer. It is believed here that the demand 
will continue to increase for many months to come, 
and the outlook for the mining interests is decidedly 
bright. Most of the mines in this region are already 
preparing to mine a much larger quantity of ore dur- 
ing the.coming Winter than was done during the 
Winter of 1887-88. A new level will be opened up 
at the Florence mine, Nos. 4 and 5 shafts are to be 
sunk 50 feet deeper, and it is expected that next 
Spring’s stock-pile will contain in the neighborhood 
of 60,000 tous of ore. The season’s product of this 
mine will reach, at least, 135.000 tons, and perhaps 
but for the disastrous fire at the mine in July last 
and the scarcity of cars and men, the output would 
certainly have aggregated 160,000 tons. As it is, the 
output this year will be doubie that of 1887. The 
Iron River mine will ship 90,000 tons this year, No. 
3 shaft will be sunk 80 feet deeper next Winter, 
and the property will easily put out 125,000 tons 
during another year. The Chapin mine is shipping 
at the rate of 9,000 to 10,000 tons each week, and the 
total shipments are within about 69,000 tons of the 
amount sent out at the corresponding date last year 
If the conditions continue favorable, it is quite likely 
that the Youngstown mine, at Crystal Fails, will be 
wrought next season. 





gi a Se RL a 

Aluminum. 

Krupp’s motive in taking up the manufacture of 
aluminum, according to the system of Professor 
Netto, of Dresden, who, in his process, uses cryolith, 
a mineral product found in Greenland, and in the 
Ural Mountains, is said to be to use the metal as an 
alloy for steel, an admixture of 1.10 per cent. being 
sufficient. This method is said to have an advantage 
over the electric process introduced by Cowles 
Brothers, in that it yields chemically pure aluminum 
at the comparatively low cost of 12 marks a kilo» 
and can produce an ingot of 2} kilos. in about an 
honr’s time. 
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An English company will develop Battle Mountain 
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OUR ECONOMIC GROWTH AND ITS CAUSES. | 
| By this method cores of about fifty feet in length have 


Oo 

The movements of commerce, the development of 
private and public wealth, and the progress of modern 
nations in productive power, have always been favorite 
topics at the annual conventions of the British Associa- 
tion. At their recent meeting at Bath, a well-known 


watering place in the South of Engiand, an interesting | 
Strassfurt, 4 242 feet ; 


comparisun was presented as to the United States by 
Mr. Michael G. Mulhall, whose researches in economic 
statistics are always valuable and practical, and his sug- 
gestions often original and profound. In his brief 
address he has given an analysis of the elementary 
productive powers of the four chief industrial nations 
of Christendom, and the results are presented in the 
following table showing the wealth-creating energy at 
work every day in each country, expressed in millions 
of foot-tons : 
INDUSTRIAL WORKING POWER 1888, 
In millions of ioot-tons dai'y. 


Hand. Steam. Horse. Total. 
United ach geata soveseeees®.494 648,40 33,600 89.154 
Great Britain... 5, 9) 3,900 8,70) 52.90 
IEE ‘5,690 16,150 8.01 30,340 
Germany............... "6.930 19,500 10,500 37,230 


On this indie @ we may infer that 60 per cent. of the 
productive energy utilized for the creation of wealth in 
modern nations is generated by steam power; 28 per 
cent. by horse power, and only 12 per cent. by manual 
labor. Comparing the several aggregates we fiod that 
the productive forces of the United States, measured 
by foot-tons daily, equal those of France and Great 
Britain together and are two and a half times as great 
as the productive forces of Germany. 

Of course we possess besides these facts other evidence 
that our own country has abundant means of growing 
in wealth more rapidly than European nations, but tu 
complete our record there are large classes of economic 
forces to be considered; and many hostile influences 
must also be taken into the account before we can arrive 
at a trustworthy analysis of the forces which control and 
limit our national progress. 

We may safely conciude, however, with Mr. Mulhall 
and a host of other competent economists in Europe and 
in the United States that the economic horizon on every 
side is fuil of bright omens. “ At present the increase 
of industry, energy and wealth goes on unabated. The 
next census in 1890 will probably aggregate energy ot 
100,000 foot-tons daily, and an accumulated wealth ot 
14,000 millions sterling, figures never before applicable 
to any nation in the world.” This inspiring prediction 
of Mr. Mulhall for the United States, is susceptible of a 
long diversitied series of proofs and illustrations, from 
our more perfect system of banking machinery, of raii- 
road travel, of telegraphic communications, and of other 
modern facilities for economizing our energies and 
capita), and for making our industrial méchani:m more 
efficient in the development of material progress and in 
the creation of productive wealth. [American Banker. 








The New Forth Bridge. 

The new railroad bridge over the Frith of Forth, in 
Scotland, to replace the one which went down with such 
appalling results a few years ago, is now near comple- 
tion, and is described as one of the finest pieces of engi- 
neering in the world. The chief engineer of the 
structure gives the following “cold facts” regarding it: 
The total length of the viaduct will be 8,296 feet, or 
nearly 13 miles, and there are two spans 1,710 feet, two 
of 680 feet, tifteen of 168 feet girders, four of 57 feet, 
and three of 25 feet, being masonry arches. Theclear 
headway for navigation will not be less than 150 feet 
for 500 feet in the center of the 1,710 feet spans. The 
extreme height of the structure is 361 feet above, and 
the extreme depths of foundaiions 91 feet below the 
level of high water. There will be about 53,000 tons of 
steel in the superstructure of the viaduct, and the mate- 
rial used throughout is open-hearth or Siemens-Martin 
steel. That uscd for parts subject to tension is speci- 
fied to withstand a tensile stress of 30 to 33 tons to the 
square inch with an elongation in eight inches of not 
less than 20 per cent.; that subject to compression only 
a tensile stress of 34 to 37 tons per square inch, -with 
an elongation in eight inches of not less than 17 per 
cent.—[ Exchange. 


The Deepest Bored Well in the World. 

The deepest bore-hole in the world is at Schladebach, 
near Kotschau station, on the railway between Corbetha 
and Leipsic, and has been undertaken by the Prussian 
government in search of coal. The apparatus used is a 
diamond drill, down the hollow shaft of which water is 
forced, rising again to the surface outside the shaft of 








the drill, and inside the tube in which the drill works. 


been obtained. The average length bored in 24 hours 
is from 20 to 33 feet, but under favorable circumstances 
as much as 180 feet has been bored in that time. Ocher 
deep holes are as follows:* Domnitz, near Wettin, 
3,287 feet; Probot-Jesar, Mecklenburg, 3,907 feet ; 
Sperenberg, near Zossen, 4,173 feet; Unsenburg, near 
Lieth-Elmshorn, Holstein, 4,390 
feet ; Schladebach, 4,515 feet. 

The dimensions of the bore-hole at Schladebach are 
as follows: 


Total depth, ft. Depth, ft. Diameter, in. 
189.6 186 6 110 
605 7 416.1 90 
66!.8 56.1 73 
1996 5 1214 7 4.7 
2259.8 853 3 3.6 
8.434 1283 & 28 
4u6y 9 6.6.5 197 
4514.6 441.7 1.88 


The various strata passed through are as follows: 
Soil and sand, about 16 feet ; clay, 66 feet ; sandstone 
(bunter) 459 feet ; anhydrite, 59 feet; magaesian lime- 
stone, (zechstein) 144 feet; gypsum, 36 feet ; anbydrite, 
295 feet ; Marl slate (Kupfersheifer), 3 feet ; sandstone, 
(rothliegendes), 3 435 feet. 
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THE EVAPORATIVE POWER OF ILLINOIS 
COALS. 





American Engineer. 
lo further reply to a correspondent as to the evapo- 


rative power of Illinvis coals, we have received the 
following from Mr. J. H. Decker, Secretary of the 
American Water Works Association, Winfield, Kas. 
The Hannibal, Mo., tests were made by Mr. Decker 
himself, and the Chicago tests were reported by Mr 
D. C. Cregier, late Commissioner of Public Works, 
Chicago. These reports were contained in the Fifth 
Annual proceedings of the American Water Works 
Association, published in 1885: 
HANNIBAL, MO. 

Two boilers 60’’x16’, 84—3’’ tubes, set independent, 
ordinary plain setting, single return draught. Grate 
surface 25 square feet. Common grate bar. Three- 
eighth air space. 




















Evaporation 5 Water 
pei Ib C 
Brand of Coal, i. e., Where Mined. 
Actual. | rom 212°. 
abe WEN. Bi lccctsennisettidincienicentinevisneniiense 7.179 8.509 
Athens, Ill... sigan: elie 6.49 7.8 5 
Colchester and Springtield, “Til. e 6.80 6 46 
Colchester, Ill 6.13 | 750 
! awson, Lii..... 5 17 | 6 25 
Rich Hill, Mo...........-- 654 | 8.56 





Note.—The above is the average result of a series of 
tests made in 1884 for the American Water Works Asso- 
ciation, and were reported at the Fifth Annual Meeting, 
held at Boston, Mass., April 21-23, 1885. 

CHICAGO, ILL. 

D. C. Cregier, late Chief Engineer, reported the fol- 
lowing as the average of 29 tests made at the West Side 
pumping station: 








Evaporation ths Water 
. per Ib. Coal. 
Brand of Coal, i.e., Where Mined. 





| 
Actual. |From 212°. 











{ 
MiemeeARth hc U Al... .s1scvs: ntonsatpseiastaciaioniatnse 1 -K.97 | 5.68 
ies eek UE: cesenosetnsessanseleaabaiines aie: 6.71 7.50 
rape eR eee 6.82 | 7.23 
Wi wing’on and Soringfield, IIl............. 6 96 7.38 
SE | ee eee 716 | 7.59 
Wilmington, Streator, i.. sadagn ieabdanwaecaione 7.24 | 7.67 
Briar Ridge, Nu’, Ill... a SER 7 33 } 7.57 
a... SL ee 7.26 | 7.80 
Shawnee, Ill....... 744 | 8.32 
~treator, Nur. I 8.09 | eee 
Briar Ri ge, IIl...... 8.16 8 6) 
Shawnee, I[Il.. 8.18 | 8.67 











A Famous Meteorite. 

We learn from Science that the famous Bahia or Ben- 
dego meteorite, described by Morney and Wollaston in 
the Philosophical Transactions of 1816, and by. Spix 
and Martine in their “ Travels in Brazil,” was landed in 
Rio de Janeiro on June 15, and is now in the collection 
of the Brazilial National Museum. The transportation 
of this great mass of iron, which has been found to 
weigh 5,361 kilogrammes, was rendered possible by the 
recent completion of a line of railroad passing within 
115 kilometres of the Bendego Creek, where it has lain 
since the unsuccessful attempt to remove it to Bahia in 
1785. After about three months spent in preparing 
material and in studying the route to be traversed, the 
march began on November 25, 1887, and the meteorite 
was placed on the railroad on May 14 of the present 


AMERICAN INSTITUTE OF MINING 
ENGINEERS. 


EE ORES 
The 52d meeting at Buffalo, N. Y., on the 2d inst. 
was as usual, a success. The first session was held on 
Tuesday evening, at the rooms of the Society of Natural 
Sciences, Buffalo Library Building. 

Dr. Julius Pohlmann, secretary of the Local Commit- 
tee, made a happy address of welcome, to which Dr. 
Potter resnonded. Dr. Potter, president of the Insti- 
tute, then delivered a carefully prepared paper on the 
‘‘Needs of the Mining Engineer.” 

Dr. Raymond read a paper on “A Gold Breast-Plate 
from Central America,” found in mining operations at 
the Great Remance quartz mine, about 15 miles from 
Santisgo, U. S. of Columbia. 

It was of pure gold, weighing about 110 penny- 
weights, and supposed to be 400 years old. It was sup- 
posed to be a toxen or coat of arms, represented a bat 
with outstretched wings. The body is the head and 
neck of a deer, the antlers being in the form of alli- 
gators. While the body was cast, the wings of the bat 
are of beaten gold, welded to the head. The whole 
workmanship shows great skill. 

At the second session, on Wednesday evening, the 
first paper read was by Capt. F. V. Greene, on the 
“Uses of Asphalt,” an interesting and elaborate 
paper. 

He was followed by Prof. Julius Pohlmann, on “ The 
Life History of Niagara Falls.’ The last piper of 
the evening was “Soaping Geysers,” by D:. V. Ray- 
mond. 

At the last séssion, on Friday, a paper was read on 
the “ Cultivation of Mushrooms at Akron, N. Y.,” by 
William T. Warren—in the old cement quarries there. 
Also a long paper upon “ Forestry and Mining,” by B. 
E. Fernow, of Washington, D.C. 

At all of the meetings of the Institute, many papers 
are presented which cannot possibly be read. These 
are, however, read by title, and subst quently appear in 
the printed proceedings of the Iustitute. The following 
papers were read by title: 


“The Glenmore Iren Estate, Greenbrier Ce., Va.” by W. N. 
Page, Povwelton, W Va. 
Anthrucite and Co-e. Separate and Mixed. in the Warwick 
Blast Furnace,” by kdgar 5 Cook, Poustown, Pa. 
** Note ona ‘Luyere c lagging Valve,” by kdgarS. Cook, Potts- 
town, ba. 
*Nete on & Speed and Pressure Ru ator for Blast Furnace 
Engines,’ > by Eagar >. Cook Pottstown, Pa 
* Chlorinauon at ths Phoenix Yuukin Guid apnte, North Caro- 
lina,’ by William B . hithps, Chapel tut, N.C. 
‘A D ff-ren'ial Hot blast otuve and its Application to an 
Dven-heorth Blast Furnace,” by Jacob L. Wannrigaot, Pitts- 
ule . Fa 
Note on a Specimen of Gilsonite from Uintah County, Utah,” 
by R. W. Raywond. New York City 4 
* Note. on the Koasting of the iiudson Kiver Carbonate Ores,”’ 
by. Ingers |] Uims ead, burden, \. Y. 
‘she Minerals of (nt»rio and their Devclopment,” by W. 
Hamilton Maveitt. Toronto, Cz ye P lie a 
* Note on a Cast breed water Jacket,’”’ Hl. Terh ‘ 
Salt Lake City. Utah / me 
* ‘tne Flue. Dust of whe Furnanes at Low Moor,” by Ellison C. 
Means, L_w Moor, 
** Notes on the mate Mine. 
Thom s UH. Laggett, Fairplay, Col 
‘Water Anuysis.”” by A. KE. Hunt and George H. Clapp, 
Pit'sburgh. Pa 
b ak ie Handling of Natural Gas,’”’ by John F. Wilcox, Picts- 
urg < 
4 Pig ron of Unusual Strength,’’ by Fred P. Dewey, Wash- 
in ton, L. C. 
“Nickel Gre from Logan County, Kas.,’ ’ by Fred P. Dewey, 
Was h neton. D.C 
‘Cen ent Rock and Gypsum Deposits in Buffalo,’’ 


San Suancito, Honduras,”’ by 


by Julius 


Pohlmana, sy ey N.Y. 
* Lap roved Me hoods of Refining the Oils of the Findlay Field 
of Uhio,” by Lrof William Li Pitt. of the Buffalo Lligh School. 


“* The Kelati n Betwee . the Ure Mixture and the RKeduct.on of 
Silica in the Blast Furnace,”’ by B. ~. tackenthal, Jr. 
is i esr of of Buffalo,’”’ by Charles A. Ashburner, of Pitts- 
ur 
Be 1 Carbon Theory of Hardening Steel,’’ by H. M. Howe, of 
oston, 

“i he Equalization of Load on Winding Engine: by the Em- 
Ree. vf >piral Drums,” by &. M. Rogers, of Central C ty, 
Co 

‘“*The Northwest Colorado Coal Region,” by G. C. Hewett, 
Glenwood ~privgs., Oul. 

‘The tffect of V -locity and Tensir on of G ‘ses on the Reduction 
of “rein the Biast Furnaces,” by Theodore W. Kobinson, of 
Joliet, Til. 

‘ rerro-silicon and the Economy of Its Use,” by W. J. Keep 
and Euwa.d Orton, Jr., of Colorado. 


After a vote of thanks to the local committee, the 
citizens of Buffalo, and the Press, the session adjourned 
to meet in New York, February, 1889. 

EXCURSIONS. 

On Wednesday, a special train took the members to 
Dunkirk, to visit the Brooks Locomotive Works. Din= 
ner was served at the elegant mansion of the Brooks 
family. Thursday was wet and disagreeable, but excur- 
sions were made, by tugs, to the Union Bridge Co.’s 
works, the grain elevators, the breakwater and water 
works, then, by train, to the Cement Co.’s works on 
Main street. On Thursday evening the usual subscrip- 
tion banquet was had at The Niagara. 

On Friday, an excursion was made to Lockport, and 
the Holly Manufacturing Co., and the Cowles Electric 
Works, and the seven combined locks on the canal 





year. 


inspected. This closed’ the meeting. 
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Blast Furnaces :— 

Top Mill Furnace, Wheeling (W. Va.) Iron: & Nail 
Company, will probably blow in on or about the 15th of 
October. 

The Big Hill Ore & Lumber Co., of Baldwin, Va., 
are negotiating with Chicsgo capitalists in regard to the 
erection of un iron furnace. 

The furnace and stoves of the Gadsden, Alabama, 
furnace, at Gadsden, were fired last week to dry them 
out, preparatory to blowing in, which will be in a very 
short time. 

Florence Furnace, Henderson Iron Company, Sharps- 
ville, ’a., which blew out on the 19:h ult., is under- 
going repairs, which will probably be completed by the 
Ist of November. 

Charlotte Furnace, Charlotte Iron Works, Rochester, 
N. Y., is being repaired for a renewal of operations, 
which, it is expected, will take place before the close of 
the current month. 

The Bessemer Manganese Mining & Furnace Com- 
pany, of Little Rock, Ark., organized to build an iron 
furnace, to cost about $50,000, is asking for bids for con- 
struction of the works, 

The hoisting towers at the two new furnaces at Annis- 
ton, Ala., are completed. These furnaces are seventy- 
five feet tall, sixteen feet diameter of bosh, 10 feet 
diameter of hearth, and will be blown with eight seven 
and a half inch tuyers. The output of these furnaces 
will be two thousand tons per week, average work. 

The blast furnace of the Ashland ( Wis.) Iron & Steel 
Works has gradually increased its capacity every week. 
Last week was the heaviest of the season. Five hun- 
dred and thirty-two tons or 1,064,000 pounds of pig 
iron were manufactured last week at the furnace. The 
shipments the past two weeks has cleared up about all 
of the stock on hand. Several other large orders have been 
filed during the week, which will require all of the pro- 
ducts of the furnace for some time yet to come. Nearly 
all of the iron is being shipped by rail at present.— 
[Ashland Press. 

The two remaining furnaces of the four recently 
bnilt by the Tennessee Coal, Iron & Railroad Co., at 
Easley City, are almost complete, and will blow in soon. 
Furnace No. 2 is nearly finished, only a small amount 
of iron work remaining to be done. It will blow in 
within the next two weeks. Furnace No. 1 will not 
commence operations before the latter part of next 
month. Furnaces No. 3 and 4, which have been work- 
ing for some time, continue to turn out a good amount 
of pig iron daily, which is shipped as fast as it is made. 
The most of this iron goes to New York and Philadel- 
phia by way of the Georgia Central Railroad of Georgia 
and the Ocean Steamship Company’s lines.—[Trades- 
man. 
























Rolling Mills:— 

The first gas furnace at Kelly’s mill, Ironton, O., has 
been started and works properly. The other furnace is 
nearly completed. 

The Lookout Rolling Millat Chattanooga, Tenp., is 
now running iron bars 100 ft. long, and is making 
arrangements to turn out bars up to 130 ft. in length. 

Work on the rolling mill at Bristol, Tenn., isprogress- 
ing very satisfactorily. Mr. W. C. Lewis, superintend- 
ent of the work, has just returned from Pittsburgh, Pa., 
where he has been looking after machinery. It is 
confidently expected that it will be in operation by the 
middle of December or the first of January next. 

The new iron works at Duluth, Minn., are to consist 
of large rolling miils with two trains of rolis—one 18-inch 
train and one 10-inch train; two foundries—one for mak- 
ing car wheels and the other for general castings ; one 
shop for planing, mortising and otherwise preparing 
lumber for use iu the making of cars; one machine 
shop in which the heavy axles will be made and the 
wheels bored. ° 

At the Riverside the plate, bar and skelp mills, pipe 
and steel works are all running full turns. The factory 
was on but two days this week, for waut of plate. The 
pipe works are pushed to their fullest capacity to keep 


the order book clear and then cannot always do it, as | facturers, Pittsburgh, Pa., is 14,000 tons, about one-fourth 


the orders at this time of year are largely for immediate 


shipment. One of that kind for ten car loads had to be | facture of axes, mowing machine knives and small 


turned down last Mooday.—Business is of the rushing 


| 


is still continued. Shipped two car loads more of glass 
works machinery to Pittsburgh this week, making seven 


in all and leaving eight more to ship on that contract.— 
[Ohio Valley Manufacturer. 





Steel Works:— 

Recently No. 2 Bessemer mill, of the Pennsylvania 
Steel Company, at Steelton, Pa., made an extraordinary 
run in its average of over 1,000 tons of steel ingots each 
day. 

The Homestead Steel Works, of Pittsburgh, Pa., are 
doing some extraordinarily good work, in rolling steel 
plates for the ordnance department. These plates are 
148’’x112/’x2’’, and weigh about 10,000 ths., with 80,000 
Ibs. tensile strength and 21 per cent. elongation. The 
carbon runs about .43. 

The buildings for the plant of the Latrobe Steel Co., 
at Latrobe, Pa., for which Witherow’s works, New Castle, 
Pa., have the contract, will be made of wrought iron 
and will be fire-proof. The dimensions of the open- 
hearth steel department will be 250x80 feet. The ham- 
mer shops will be 350 feet long; with an 80-foot span, 
and will have an L the same length, and a 40-foot span. 
Thecompany will manufacture tires for all kinds of 
wheels. About 300 men will be given employment.— 
(Guardian. 


Foundries :— 

The Chase Turbine Company have nearly completed 
a new foundry at Orange, Mass. 

The incorporators of the Globe Foundry at Wellston, 
Ohio, have purchased the foundry building recently 
erected by Spellacy Brothers, and will at once equip 
and start it in operation, to manufacture miners’ sup- 
plies, such as cars, tools, etc., and make engiues, ma- 
chinery, ete. 

It is said that the Erie Railway Company have pur 
chased 75 acre; of land at Susquehanna, Pa., and that 
amongst other buildings they will erect a large foundry. 
‘The company will also enlarge their machine shop and 
other shops, and will employ double the number of men 
at present employed. 

The Ranken & Fritsch Foundry & Machine Company, 
St. Louis, successors to the Smith, Beggs & Ranken 
Machine Company, are now prepared for business as’ 
maoufacturers of Corliss, piston and slide valve engines, 
steam and hydraulic elevators, general machinery, etc. 
It is the intention to make the establishment one of the 
most exterisive and complete of its kind west of Pitts- 
burgh. . 

A very destructive fire occurred at Bellaire, Saturday 
morning, which destroyed the Ohio Valley foundry, a 
stock affair. The window glass works, adjoinirg the 
foundry, was also damaged to the amount of $15,000. 
The foundry was insured on building and stock for 
$22,000, but the greatest loss to the company is their 
patterns, which were all consumed. Four car loads of 
soda ash on board the cars of the C. & P. road were alsu 
destroyed.—[Onhio Valley News. 





Miscellaneous: — 

The Chicago Steel Rail Company, of Chicago; capi- 
tal stock, $200,000 ; incorporators, Samuel W. Adams, 
John Good, and William A. Hinkins. 

The Cumberland River Iron & Manufacturing Com- 
pany, of Chicago ; capital stock, $1,000,000 ; incorpora- 
tors, William A. Gardiner, Frank B. Dyche and Frank 
F. Reed. 

The Minnesota Car Company, of Duluth, Minn., has 
been organized, with a capital of $400,000. The works 
will consist of a rolling mill, machine shop, foundry 
and car works. 

The Aluminum Brass & Bronze Company was recently 
organized at Waterbury, Conn., for the manufacture of 
bronze from aluminum and other alloys. Mr. Charles 
S. Morse will be the General Superintendent. ‘The 
supply of aluminum will be supplied from Cowles fur- 
naces at Lockport. 

Sealed proposals will be received at the office of the 





order at A. J. Sweeney & Son’s foundry ; the night turn | brand of too steel, called “Cameron Self-Hardening 


Supervising Architect, Treasury Department, Washing- 
| ton, D. C., until 2 o’clock P. M., on the 19th day of Octo- 
ber, 1888, for the workmanship and material required 
| for certain cornice gutter linings, and connections of the 
U. S. Court House, Post Office, etc., building, at Louis- 
ville, Ky. 

The yearly output of Howe, Brown & Uo., steel manu- 








| 
‘of which quantity is of the finer steels used in the manu- 


‘tools. This tirm put on the market a year or 80 ago, a 


Steel,” which we have heard highly commended by 
prominent American mechanics who have used it, as 
being in every way equal to the imported mushet. 

W. A. Pierce, the master mechanic of the Cheney 
Bros. factories at South Manchester, Conn., is the 
investor of a wonderful device that is culeulated to 
lighten, to a considerable degree, the work of stationary 
engineers. It is placed upon the supply pipe of a 
boiler and by its operation automatically controls the 
admission of feed water.—[ Amer. Eng. 

Sealed proposals will be received at the office of the 
Supervising Architect, Treasury Department, Washing- 
ton, D. C., until 2 o’clock P. M., on the 16th day of Octo- 
ber, 1888, for the labor and materials required in the 
erection and completion of the Low-Pressure Return 
Circulation Steam Heating and Ventilating Apparatus 
for the U. S. Court House and Post Office building, at 
Des Moines, Iowa. 

The Beckett Foundry & Machine Company, Arling- 
ton. N. J., have succeeded the Beckett & McDowell 
Mfg. Co. The works, both fonodry and machine shop, 
have been increased, and new tools added, so as to 
double their former capacity. The company now have 
facilities for handJing the heaviest kind of work, and in 
addition to the regular lines of work, are prepared for 
doing anything offered in the foundry and machine 
shop line. They expect soon to begin the manufacture 
of Corliss engines. 


The old ruins of the Perry Stove Works, at South 
Pittsburgh, Tenn., have been cleared away. The ma- 
chinery is undergoing most thorough repairs, and the 
specifications and plans of the new brick factory are in 
the hands of contractors who are submitting their bids. 
The buildings will be three in number ; each and all of 
brick. Building No. 1 is 250 feet long, and forty-six 
feet wide, two stories high ; building No.2 is 150 feet 
long by fifty feet wide, two stories high; building No.3 
is thirty-seven by fifty feet, one story. The probable 
cost of these buildings will be between $25,000 and 
$30,000. The material for roofing is not get decided 
upon, but will be tar and gravel or tin.—[Tradesman. 


The Tennessee Coal, Iron & Railroad Co., of Pratt 
Mines, has recently added one Tough 26x14x48 pump 
one Knowles 12x12x18 duplex pump. Output of Pratt 
Mines division for month of August, 1888, 84,500 tons 
coke made. Output September 13ih, 3,573 tons coal. 
Daily output will be 4,000 tons coal in sixty days. 
They have just finished a new prison at a cost of $18,- 
000. Have also completed fifty coke ovens, and begun 
work on seventy-five more to be completed in sixty days. 
Have about completed a new reservoir of 1,000,900 
gallons capacity for supplying coke ovens with water. 
Reservoir 1s eighty feet above ovens, giving good head 
for watering ovens. No. 3 shaft begun putting out coal 
on September Ist. Present output 250 tons daily, will 
be increased to 500 in ninety days.—[ Tradesman. 


The Jeffrey Manufacturing Company, of Columbus, 
O., gives a long, flattering account of the conditions of 
business. Among the shipments made recently from 
their establishment may be mentioned, one power coal 
drill to Reinecke & Co., Madisonville, Ky. ; two mining 
machines and one power drill to the Cherokee & Pitts- 
burg Coal Company, Pittsburg, Kan.; one power drill 
to the Canon City Coal Company, Brookside, Colo.; one 
mining machine to the Coal Bluff Mining Company, 
Clay City, Ind.; four mining machines to the Union 
Pacific Coal Company, Rock Springs, Wyo. ; in addition 
to eight of these machines which that company have 
already in use in their No. 4 mine; three coal drills to 
the Sunny Side Coal Company, Evansville, Ind. ; two 
power drills to the San Pedro Coal & Coke Company, of 
Carthage, N. M.; two mining machines to the Sand 
Coulee Coal Company, Great Falls, Mont. ; two mining 
machines to the Spring Valley Coal Company, Spring 
Valley, Ill., ete., ete. 








Southern Iron Production. 

Alabama heads the list of Southern States in the pro- 
duction of pig iron, Tennessee and Virginia ranking 
next. The following table taken from the Baltimore 
Manufacturers’ Record shows the relative position of 
some of the leading iron-producing States of the South, 
in tons : 


1880, 1887. Increase. 
DE aN 292,762 215,572 


NS EE ELE ET 7,973 251,314 179.471 
ini wooo 29,984 175,715 14>,781 
. wd 8 uno 12,40 





Georgia...... «estes 
Wesce Virginia......... 


The chief increase has been in Alabama, Tennessee, 
and Virginia, comparatively small changes having taken 
place in West Virgivia and Georgia. 
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BUSINESS DIRECTORY. 








Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, oe 
ws. 














PUMPS AND HYDRAULIC MACHINERY. 


Send for new No. ly Catalogue. 
27-77 Ovid St... SENECA FALLS N. Y. 


60 Barclay St., 


NEW YORK. 





MANUFACTURERS 


Cutting Keyways and making Keys from 
smaliest work, with accuracy and rapidity. 





oie $OuRe, OO. 


MORTON MANUFACTURING CO. 


OF 


Morton’s Lightning Keyway Cutters & Key Makers) = 


MADE IN SIX SIZES, 


24 inches long down to the 


Send for circulars and description. 


~ MICH. 





CONDIT, FULLER &CO., 
PiG & BAF TrRON . 


182 WATER STREET, 
Room 23. 


} CLEVELAN D, 0. {es to 96 River St. cor. Main. 





CLEV<LAND ROLLING 


—MANUFACTURERS OF— 


MILL CO.. 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Foy Satay Steel Street Rails, 


Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 


iler Plates, Galvanized 








Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE 4" PIG IRON. 


101 St. Clair St., Rooms 20 to 22. 
CLEVELARD, O- 


Tuttle, Ozlebay & Co.. 


COMMISSION DEALERS IN 


IRON ORKS, 


from Marquette, Gogebic aie Menominee 
Districts. 


CLEVELAND. O. 


WILLIAM F. JARVIS & CO., 


(Successors to Cuas. Himzop & Co.) 
DETROIT, MICH., 


Pia Tron. 


Sales Agents for followi brands Lake 
Superior Char ron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


State of Michigan Tennessee 
male Agents fort R. Co.’ ’*s brands, viz.: 


Bouth Pittsburg, Sewanee, 
Alice and Ensley. 
Brier Hill Iron and Coal Co.’s brands, viz.: 
Brier Hill Scotch, Tod, Grace, 


and Bessemer, 
and Globe Iron Co., Jackson, Ohio, 





4e 





Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 





H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH. PA. 





Boller Makers. 


QMit ITH & FY Mian ry oy le 1657. ) 
. Boilers Tanks, Stills, etc. 644 Broad 


Bridge and Boller Builders, 


UCKEYE BRIDGE AND i hh ag 
wo » mfrs. of Arch and Truss Bri 
Boiler Tanks and Oil Stills. Bet. Wasson t., 
and Case Ave. 




















Carriage Bults. 


HE COLWELL & COLLINS NORWAY 
BOLT, 2. 


.» manufacturers of Philadelphia 
Carriage and Tire Bolts. 41 











Coal, Iron and Ore. 
A SBREWS. HITCHCOCK & CO., Briar Hill 
Coal and Pig Iron. 101 St. Clair St. 81 


ICKANDS, MATHER & 00.. Tron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 61 




















“ANGER, A. I., wholesale ~ nd Iron, Nos. 
173, 175 & 177 Merwin Stree: 33 
File Works, 
INDUSTRY FILE WORKS, A. & H. Gough. 


manf’rs of Files and Rasps, equai to tne best 
English file. Old files re-cut. Ail kinds of Job 
Grinding. Office ana Works, 38 Octamies, and 
38 Winter street 











Foundries 
BOWLER £00. , Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 


Anan s BOGGIS FO FOUNDRY CO. Fine 
Gray Iron Castings. 73 Central Way. 
Ftsivons ve. & r,250N, el Mill and 
specialty 


achin: Rolls 
Nos. 426 to 432 











Bo ay 








Foundry Facings. 


Rochester, N. ¥. 


W OD.WORKING ae en nel ceed 
for Catalogue. J.5S. & Co. 


G LEASON, WILLIAM, Se 4 Saskia. 
ists’ Tools, Lathes, Planers, and Pat. Gear 
Dressing Machines. Rac. 


ALEX. LAUGHLIN & C0., 


Engineers and Contractors, 








10 Brown’s 








Wave BuILpina, CLEVELAND, O. 


Will contract to erect. equip and place in opera 
tion Rolling Mili a of every 
description 


Regenerative Gas Farnaces ; 


Artificial Gas Producers. 


A Specian Feature. Estimates Fur- 
NISHED ON APPLICATION, 





Walkers Tool Holder. 


- . For holding drills and reamers 

* for lathe work. Prevents break- 

ing or slipping. Can also be used 
an! “yoke reeming 
holes by hand, and tor 

reaming holes under drill 

presses, ete. Five hold- 
= ok = a set. Made with 


CLEVELAND, 0. 






be 
Ouble handle, when requi 
Waiker Mte. Co., 





LEVELAND FACING MILLS, P ie id 
acings, Cor. Scranton & Carter S 








Hardware and iron. 
INGHAM, WM. & CO., Hardware, Iron, 
Nails and Merales' 148 and 150 Water St. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and oe 











rue eg pms MF’G CO. manfrs of Oa 
riage, Wagon and Saddlery Hardware. 








Hardwood Lumber, 
Mars & BARRISS, dealers ia all uy Kinds of 


ood Luinber. 130 Central W ay 
oases, hy sol & CO. Waelgeale lumber 














Lumber. 
dealers hardwood), rough and dressed 
wae. timber, lath. shingles, etc. 47 Cone 








Steel Stamps and Stencils 


Aer. J. H. & Co., Rubber Stampe, 
Seals, Stencils. 92 Seneca street. 








Saml. L. Botner Fred. A. Morse, 
t. & Treas. Secty. 


Cleveland Iron Mining Co. 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 


Supe: 
Rooms 4 & 5 Mesamstile. Bank Building, 
30 CLEVELAND. O. 
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Akron, O 








cNEIL, J.C. CO., steam Boilers, Heavy 
Sheet Iron Work. &c. Repairing promptly 
executed. 
APLIN RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Broek. | 
etc. 








ry} FOUNDRY COKE, 
72-hour Connellsville Coke, 











tne W. J. RAINEY. 
j Mercantile Bank Bldg.. Cleveland 
Pittsburgh & Wheeling Coal Co., 
Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity. 2,000 tons daily. 


Office, 29 Mercantile Ban Building, 
CLEVELAND, O. 
Lake Shipping Point, Lorain, Ohio. 


J CASAS S 





E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig ron: 


AND METALS. 
CLEVELAND, OHIO, 


H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
Exclusively Pig Iron, 


Strong Foundry and American feotch 
Irons, Gray Forge and Bessemer 
irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O- 





3. H. OUTHWAITE. W, G. POLLOOR. 
3. H. OUTHWAITE & CO., 
Exclusive attention given to 


Lake Superior and Menominee Raf, 


iron Ore. 


CLEVELAND, OHIO. 


~ 





UNION 


ELECTROTYPE 


FOUNDRY’. 
829 SHERIFF EVEL ANDO [he 








RBST SR. CAMP & LANE MAGHIN E 
CO., Founders and Machinists, 12 a 








Alliance, O. 


builder of Engines and 
Machines Also oy obbing and Repairing. 











Columbus. 0. 
ITY BOILER yes. manf’s of Stationary, 
Portable, and igeemetive Steam Boilers. 
All work warranmved. Borger Bros. & Co. 











Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft 
ing, Engines, Imperial job printing a 











Hinckley, O 





Tivarge job 


solici 


.S. Tin cans of every description 
job lots special prices errespentenee 








Meadville, Pa. 


URRY & CO. general jobbers in Castings. of 
ell kinds. 











Manstield, O. 


fe peel aoe STEAM BOILER WORKS, 
Man team Boilers, Oil and Water 
Tanks. and all aeons of Sheet Iron Work. 3 











Niles, O. 


EEVES BROS., Manufacturers of Boiler 
» Tank and Sheet Tron Work. ete 


Struthers, O. 


SUMMERS BR BROS. & CO., manufacturers oi 
Box Annealed Common and Refined Sheet 
Iron, and Superior Quality Shingle-Bands. 61 

















New “PRINCESS” Tricycle. 


J. A. Weston & Co., Mfrs. 
34 LOCK ST. : . SYRACUSE N. Y. 
Catalogues & Discounts to the trade. 


Also Mannfact- 
urers of 
—PATENT— 


Steel Wheels 


for the trade. 











LECT ROTYPE 


Beek NCRAVING co. 








| Site Se STEARNS 
‘Ny My 
ALLOWING i | SILENT 





ae 19 SAW VISES. 


HE 
LATEST 







So. Cif mean nen 
BY THE Wa } E.C.STEARNS&Co 


TRADE 


CD Sv ®ACUSE.N Y 





The Daisy Patent Natual Gas Burner 


For all kinds of Stoves. Furnaces, and 0 
Will produce more heat than any —o 
ever made. Manufactured by 


Harmon,Cibbs & Co., - Corry, Pa, 
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Orvroe or Lron Traps REVIEW. 
CLEVELAND. O.,. Wepnespay Eventxa, October 10, 1888. 


lron Ure. 


The situation remains practically unchanged as far an 
the persistent demand on the part of purchasers and the 
continued inability on the part of, producers to meet 
inquiries are concerned. It will be remembered that 
when the ore market first opened this season, three 
months later than at the usual time, the mining people 
found considerable trouble in placiog their ores at any- 
thing like the figure they asked. The 1888 market 
opened with prices averaging a dollar less than that 


* paid at the close of 1837, and these reduced prices were 


so much further reduced during June and a portion of 
July, that ores which in 1887 easily brought $7, went 
almost begging at $5.25. The reason for. this was 
largely found in the failure of the steel mills and the 
railway interests to come to an understanding. The 
latter, remembering the $49 price they were forced to 
pay in 1887, combined this year in an attempt to keep 
the price down to $30, and in the wrangle, so much 
valuable time was lost, that when a_ break 
came at last, and orders were taken in Pitts- 
burgh at $31.50, the railways were not in a position to 
order any large quantities of material for ’88 delivery, 
confining them-elves to necessary replacements and such 
extensions as were far enough advanced to allow of the 
laying of iron. Thus, Bessemer ores were kept out of 
the market, and non-Bessemers were naturally held 
back. During the end of July there sprang up a sudden 
demand from the most conservative class of iron- 
workers, and pig stocks, which until then had been 
accumulating, began to find a market. Still, there 
were mapy buyers who had no confidence in the mar- 
ket, and who, having just undergone the disheartening 
experience of selling low-priced iron made from high- 
priced ores, felt little inclined to enter the ore market 
until the demand should prove steady. In September, 
there came a sharp advance, which brought with it a 
flood of inquiries for ores of all grades and kinds, with 
its corresponding advance in lake freights. The condi- 
tions of the mining season had all along pointed to an 
output equal to about 75 per cent. of the ’87 tonnage, 
and the knowledge of the decreased supply in the face 
of a sudden and imperative demand, drove ores up sev- 
eral notches. For some weeks past not a pound of ore 
has been mined but what found immediate shipment, 
and to-day ore dealers are making sales by the cargo, 
contingent upon delivery before the close of navigation. 
The lake shipments thus far, together with the unsold 
ore on dock, May 1, indicate sales of 4,200,000 tons, 
which, if the season permits any considerable ship- 
ments, is likely to be increased by another 300,000 tons. 
It will be seen, therefore, that the mining season, which 
opened as the dullest and most unprofitable in many 
years, is likely to close as the banner year in the history 
of the Lake Superior mining business. 
Pig Iron. 


The market continues to be satisfactory, viewed from 
the furnacemen’s standpoint. The feeling is cheerful, 
and while prices are not thought likely to go much 
higher, entire confidence is felt in the maintenance of 
present quotations. The demand is quite strong, and in 
view of the accumulation of orders, furnacemen feel dis- 
posed to make little concession to buyers. While a 
prime quality of standard iron brings $18 cash at the 
Valley furnaces, makers will not undertake to book 
orders for February or March delivery short of $1 
more. This is not to be taken as an indication of 
another advance, but rather in the light of a desire on 
the part of furnacemen to protect themselves in good 
season against any emergency that may arise later on. 
There isa sharp inquiry for mill irons, which bring 
readily $16.50 cash at the furnace. Bessemer pig is 
also in large demand, and the enormous consumption, if 
maintained until the end of the year, will practically 
wipe out all pig stocks. We quute, f. 0. b., Cleveland, 
four months : 


CHAROOAL PIG IROF. 
Lake Superior Charcoal all num hers....cces .<ccesesse-.cosos:22 00@24 50 
> BITUMINOUS AND COKE IRON. 
he 5 NO a er Lae wee Se 8 70@19 
No. S } tous foundry, ‘ail lake ores.. DE PE poe phe 94 mn 
aio lake: ores, with cinder vane 17 20@17 70 
. 1 














No.1 gray forge. red rth 167°@17 20 

0. 1 gray forge. neutral...... 16 W@I17 .0 
No. 1 American pore (inci Band)... iS ae +. 17 TL@I1R & 
FS EE, PRES 10 70@.7 Tv 


Manufactured Iron. 

Mill men report a large trade in nearly every branch 
of the business, and their order books indicate a healthy 
state of trade. Bar iron is strong at $1.70 at the mills. 
with five cents added out of store. The demand is im 
proving and better prices are expected. Sheets are still 
scarce, the mills refusing to book orders in any large 
quantities for ’88 delivery. Rails are dull, and prac- 
tically out of demand. : 

Scrap Iron. 

The combination is still holding up old American 
rails at $25 and over, but no sales are reported in this 
market. Skelp is worth $20, and axles bring from $24 
to $26, according to size. There ia no demand for mis- 
cellaneous scrap or car wheels. 

Hardware. 

Jobbers and dealers have no time to give quotations, 

which is an indication of a rushing Fall trade. 
CTNCINNATI PIG IRON MARKET. 
Reported for the Lron Trane Revisw by Rogers, Brown & Co. 

The market has been firm, but quiet, during the week 
past. It is not expected, by leading sellers, that there 
will be much buying prior to the Presidential election, 
beyond what foundries and mills may require for imme- 
diate wants. There is a general disposition to wait and 
see what will be the result of the great contest over 
tariff. The rising market in grains, provisions and 
stocks indicate strength in the general situation, and it 
is hardly thought possible that the lines of manufactur- 
ing calling for iron can fail to feel the general stimulus. 
Shipments are going forward very heavily, but there are 
few furnaces that are fully keeping up with their orders. 
We quote for cash, f. 0. b. Cincinnati (Oct. 6): 

Hor Buast Fourpry.—Ohio and Southern Coke, No. 
$17 59@818 50; Ohio and Southern Coke, No. 2, $16 50@$17 50; Ohio 
and ae Coke, No. 3. $15 50@€16 00; ‘Ohio Soft Stonecoal; 
No. 1, 817 00@$17 50; Ohio Soft Stonecoal No. 2, $15 50@$16 00 ; 
Schenter and chenango Valley, $1750@$1850. CHarcoaL 
Lroxn.—Hanging Rock Charcoal No. 1, $21 00@$z2 50; Hanging 
Rock wine mrt No. 2, $19 5u@$22 00; Tennessee and Alabama 
charcoal No. 1, $18 50@$19 50; Tennessee and Alabama Char- 
cou No. 2, $17 50@$18 00. Been teens Be eutral Coke, $14 75@ 
$1509; Mottled Neutral Coke, $1375@$14U0; Cold short 
Coke, $14 50@$1475. Can WHEL aNnD MaLLraBLe—Southern 
Car Wheel, &# 0u@25 00; Hanging Rock Cold Blast. — 
$5 00: Lake Superior Malleable & Car Wheel, $21 wW@s22 00. 

DETROIT PIG IRON MARKET. 
Reported for the [non Traps Revisw hy William F. Jarvis & Co. 

Nothing of a startling nature has occurred since our 
report of a week ago. The volume of business has been 
somewhat larger and several good-sized orders for Lake 
Superior charcoal have been booked. Most buyers have 
ceased to expect former quotations, but are willing to 
place orders at present prices for future delivery. How- 
ever, very few furnacemen desire to sell for delivery 
after January Ist, unless at an advance. The demand 
for high numbers of Lake Superior charcoal continues, 
and old wheels are hard to secure at reasonable figures. | 
Consumers are asking that deliveries on orders already | 
placed be hastened, thus showing that they are using 
fasterthan wasexpected. For the present we quote as | 
follows (Oct. 8): 

Lake Superior Charcoal, all numbers, $20 00@$2050; Lake | 
Superior Coke. all ore. $197,@$2 25; Lake Superior coke, ' 
cinder mixed, $18 50@$19 00; standard Ohio Blackband. $19 7x@ 
$20 25; southern Ne 1, $17 75@$18 25; Southern Gray Forge. 
$16 25@$1675; Southern Silvery, $17 0 @817 50: er Coane ly 
(Uhi10) Silvery, $18 50@$19 00; Uld Wheels, $2) 50]@ $21 

LOUISVILLE PIG IRON MARKET. 
Reported for the [ron Trape Review by Geo. H. Hull & Co. 

The market for the past week has been quiet, and 
orders have been scarce. Prices are firm, and buyers 
have been compelled to pay the the recent advance. 
The outlook for the present is for a slight advance, and 
if there is much of a demand, it may be easily obtained. 
Oid rails remain firm at $24.00, wheels at $21.00. We 
quote (Oct. 8) : 


Southern Coke, No. :, Foundry, $1700@%1800; South- 
ern Coke, No. 2, Foundry. 816 00@ $1650; southern 
Dobe. No. 2%, Foundry. $15 50@ $16 1.0; Hanging Kock Coke, No. 

Foundry, $17 25@817 75; Hanging Roe 
Lees $21 W@$23 2; pomtners Chenenab. No. 1. Foundry, 


orn Coke, No. 1, Mill Nousral, $14 75@$15 25, 3S. Soysnere Coke, No. 
2. Mill. Neutral $13 75@314 75; Southern Coke, No. 1, Mill, Cold 
short, 314 2:@$14 75; Southern Charcoal, No.1, Mill, $15 75@$16 50; 
White and Mottied, ‘different grades, $13 50@$13°75; Southern Car 
Wheel. Standard Brands, §23 0 @$24 0); Southern Ger Wheat, 
other brands, $19 25@é21 25; Hanging Rock, om * last, $22 25 
@ $25 25: Haneine Kock, Warm Blast, $19 25@820 


CHICAGO PIG [IRON MARKET. 


Rqported for the Inon Traps Review by Rogers, Brown & Co., 
Backman, Resident Agent. 


Business at this centre is, for the present, confined to 
purchases for immediate wants. Shipments on contracts 
are very heavy, and consumption is very large. The 
field is full of new enterprises, and if no misfortune 
overtakes our industria] system, the general feeling is 
that we shall see a large activity in all lines. Sales of 
Lake Superior charcoal iron were made since last 





reports at $21 cash Chicugo, but most furnaces are hold- 





noni 
ing at $20 cash. Most producers of this class of iron 
have their products sold for the Fall and Winter. 
ST. LOUIS PIG IRON MARKET. 
Reported for the lron Trave Review by Rogers, Brown & Co 
There is a fair volume of business going, and some 
leading buyers talk of making further purchases soon. 
The demand is priocipally for Suuthern foundry iron 
and Ohio softeners. Lake Superior charcoal iron for 
car wheels is also in fair reqnest. The car works are 
teeling the effect of a more liberal demand for selling 
stock from the railroads. The fair has somewhat inter- 
fered with the regular run of business during the week. 
We ee a 6): 


spe Aey~ Southern No 1, $18 530@$19.50; Southern 

Nor oes aris one 19 ur; issouri No |, 917 00418 00. Missouri. 
i6 7.50. Coal and Uoke [rons.—southern No 2, 

317 Ove $8 10; Ohio Softeners, $18 9092100. Mili [rons — 
Sathern No. L. $15 60@$16 50; Rahaoe So. 2, $15 0U@16 0N; 
Missour', $16 0U@16 50. Car Wheel & Malleable Lrons.— South- 
ern. $20 10@24 00; Lake Superior. $2) fu@2i fu; Vonnelleville 
ar East st. Louis, $445; Connellsville Coke, St. Louis, 


PITTSBURGH PIG IRON MARKET. 
Reported for the Iron Trapz Review by A. H. Childs. 

The tone of the market during the past week was 
healthful, although sales were confined to small lots for 
immediate necessities, and it is not probable that there 
will be extensive trading until stocks at mills become so 
reduced as to bring buyers into the market. Makers of 
standard brands of pig iron are well supplied with 
orders and refuse to make new contracts at less than 
full wens rates. Quotations are (Oct. 8): 


Pie [ron.—No. 1 Pounder. $17.59@818.50; No. 2 Foundry, 
gir egy 60; Gray Forge. $16.50 $17.00; White and Mottled, 
$15.00@$16.00; Warw Biast Gharsent, $22.1 gpd Cold Blast 
Charcoal, $24.0vie $28.00 ; Bessemer. $18. 50@$19.5u. 


aD a? 
iron fronts. 

Sheet iron fronts for buildings in place of stone or 
cast iron, are gradually growing in favor in and about 
New York, and when better known, and their durability 





1;| ack aowledged, they will, no doubt, on account of their 


cheapness and adaptability to various requirements, 
become great favorites. Among recent work of this 
character, a building in Brooklyn is worthy of special 
notice. It is located on Brooklya «venue, aear Atlantic, 
and is a four-story apartment house. ine entire front 
above the first story, which is of brick, is made of No. 
20 galvanized iron. Each section of the building has a 
bay-window running the entire height, of which the 
bases and panels are elaborately ornamented. In addj-. 
tion to the bays, the front is further relieved and diversi- 
fied by panels and pilaster ornaments with scrolls and 
rosettes of a bold and effective design. That uneven, 
wavy appearance too frequently seen in sheet iron work 
is entirely overcome on this j»b, by the iron being 
crimped before making up.—[Carpentry and Building. 





Land Excursion via the Pennsylvania Lines. 





Land Explorers’ Excursion tickets at low round trip 
| rates will be sold on October 9th and 22d, via the Penn- 
‘sylyania Lines west of Pittsburgh to representative 
points in Kansas, Colorado, Nebraska, lowa, Minnesota 
Dakota, Montana, Wyoming, Indian Territory, Tennes- 
| see, Mississippi, Louisiana and Texas. These tickets 
will be good for return passage within thirty days from 
date of sale. Further information can be secured by 
| calling on or addressing the passenger or ticket agent in 
your vicinity of the Pennsylvania Company. 


ees 








HERR Licnt, the authority on sugar beet statistics, 
says the growing crop in Europe will he at least 300,000 
tons larger than last year, when the yield was returned 
as 2,412,050 tons. 


THE tiniest of screws go into watches, The smallest 
js 4-1000 of an inch in diameter. 


LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 


Reported expressly for this paper by H. T. Fisher, 
(late Ex. U. 8. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland. 0. 

BEARING DATE OCTOBER 2, 1888. 


ig Ae of cop: er, nickel. and lead, G. F. Pot'le Medford, Mass- 
machine, T. W. Graham, Dubuque, Iowa. 
Casting meta! ingo s,apparatus: for, W .ivffelmann, Germania- 
hutre, + russia, Germany. 
C ill wold »pparatus, W. Fawcett. Je sey C ty, N. J. 
hn ny and produci ree inextinguish«b e metallic depc sits upon 
ight metal surfaces Nienstaedt, : elin, Germary. 
Fnel, ext, D. Aitman, Mon real, Quebec, Car ada. 
Furn ces, feeding »r to, H Barr, Detroit’ Mich. 
Heat. means for utilizing boiler, furnace and exhaust steam, 
W. Oliphant. Jersey City N.J. 
hing. machine for opening out metallic, J. R. Branden, 


Detroit. 
. Betts, New York, N. ¥. 











ich. 
Metallic tube. L. F 
Rolling me al, R. A. Carte-. Pittsbu gh. Pa. 
Rolling mill apparatus, F. H Danie's, Worcester, Mass. 
Shee’ metal bending » achine. L Coburn, Holyoke, Mess 
Spirals from fix»t metal bars, machine for forming, L. Gath- 
mann, Chicago, 
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$60! AMERICAN GIANT DYNAMO. | $60 


Electro-Plating and Electrotyping Machines 
IN ALL SIZES, 
FROM $60 UPWARDS. 

















Cheapest 
and Best in 
the Market. 







Stamp before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


Rrown to the Arts. 


> POWDER, FUSE, CAPS, 
Electric Mining Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 










Headquarters 
for everything 
in the Plating 
and Polishing 

ine. 












mth Ox ss, 















































NICKEL 
>L ATING 
lishing 

Materials 


ZUCKER & LEVETT CHEMICAL CoO.. 


ESTABLISHED 1868, INCOKPORATED ,188:. 


SOLE MANUFACTURERS & PATENTEES, 
Works: 538 to564 W. sixteenth St. Office: 36 to 40 Eleventh Ave.,New York, U.S, A. 





ee Smet & Co.'s 


Business 











Now in Press.| New Size of Page, 15x 24 Inches. 





qt will contain new large-scale double- 
#  # if} page maps of all important States 
‘A\ (no cut-up maps). 

The entire arrangement will be new, embodying the most 
improved methods of indexing and reference, clearly showing 
the location, population, and commercial advantages of over 
200,000 towns in the United States, Canada and Mexico. 

Descriptive circular, printed on one of the maps, worth 
35 cents, sent free on application. 
RAND, MCNALLY & CO., 
148 Monroe STREET, CHicaco. 
New York Store, 323 BROADWAY. 


Le 



















EMERY WHEEL 
Surfacing Machine. 


Base of machine has sufficient flare to give 
solid flvor foun-iation. 

‘Tabie is 80 supported that it cannot spring 
under heavy weights. Soiid emery wheels 
or wood covered wheels can be u-ed and 
table is ea-!ly adjustet to wearing away of 
wheel. Mucnhine is well proportioned and 
*horoughly built. Write for circular. 


Springfeld Glue & Emery Wheel Co. 


SPRINGFIELD, MASS, 



















THE GREAT STUMP AND ROCK 


ANNIHILATOR. 


FOR SALE BY THE 


HERCULES POWDER COMPANY, 


40 Prospect Street, Cleveland, Ohio. 
J. W. WILLARD, Manager... 





The Van Nostrand Science 


SERIES. 
{Smo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
SuBJECT DEMANDS. 

No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By K. Armstaong,C E., 2d 
anon any with an Essay on High Chimneys; by 

No o aeam Boiler Explosions: by Zerah Col- 


burn 

No. 3—Practical Designing of Retaining Walls; 
by Arthur J»coh, A. B. 

No. a aang ae By of Pins used in Bridges; by 


0 5—Ventilation of gop <4 a fal F. Butler 

Edived ‘a nd Enlarged b Greenleaf. 
2d Edtion 
o. 6—Un the Designing and Construction of 
Storage Reservoirs; Arthur Jacob, A. B 

No. 7—sSur-harged and Ditierent Forms of Re- 
taining Wails: By Jas. 8. Tate, C 

No. 8—A Treatise on the compound Engine; by 
gobs Tarpbell. Jr. 2d Edition. With Additions 
by Prof. - Robinson 

No. 9—Fuel; By C William Siemens, D.C. L., 
whieh 1s appended the Value of Artificial 
Fuels as Compared With Coal; by John ¥ ar- 


No. 10—Compound Engines; Transiated from 
the trench of A. Mallet. With Results of 
one rican Practice, by KR. H. Buel. C. K. 2d Ed- 
tion. 

No. 11—Theoryof Arches; By Prof. W. Allan. 

a Eo Tneory of Voussoir Arches; by Prof. 

Jain. 

No. 1 Met With in Coal Mines; B 
J.J. Atkinson 3d hdition. Revised. To whic 
is added The Action of Coal Ducts. by Ed. H. 
Williams. Jr., E. 

Be. oe reen of Air in Mines; by J.J. At. 


inso 
No. 15—Skew Arches; by Prof. E. W. Hyde. C. E. 
No. 16—A Graphic Method for i Mh ny 
Algebraica! Kquations. by Prof. Geo. L. 
No. 17—Water and Water Supply; by Prof. WwW. 
H. Corfield. M. A. 
o. 18—~ewerage and Sewage Utilization; by 








f. W. H. Corfield. 
No eth. of Seams Under Transverse 
Loads; by Prof. W. Allan. 
No. 2}—Briage and funnel Centres; by John 


B. McMaster, C. E 
No a Valves; 


by Richard H. Baal. E. 
ie, 22—High Ma-onry Racnsl by John B. Mc- 
aster 


No. Bi he Fatigue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. krom the German of Prof. Ludwig 
Spangenberg; with a preface by S. H_shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theury of the use of Robia- 
son’s odontograpb; by Prof 8. W. Robin-on. 

No 2—Thevry and calculations of Continuous 
Bridges; by Mansfield Merriman, ©, 

0. 26—Prac ical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

No. 27—n Boiler Incrustation and Corrosion; by 
F. J. Rowan. 

He. ae ‘lransmission of Power by Wire 

s; by Aibert W. Stahl. 
Injectors: big gi my U- ri translated 
ome the - reuch of M on Peuchet. 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman togers. 

No. 31—The Sanitary Condition of Dwellin 
Houses in Town and Country; by Goorge E. 
Waring, Jr. 

No. able Making for Suspension Bridges, as 
quempiiied in the construction of the East 

Kiver Bridge; by Wilhelm Hildenbrand, C. B. 
0. 33— Mechanics of Ventilation; by George W. 
Rafter. C. 

No. 34—Foundations; by Prof. Jules Gaudard 
C. E.; translated from the French. 

No. 35—The A neroid Barometer: tas Construction 
and Use; compiled by Prof. G. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. 37—Geographical Pronk De its | ses. Meth- 
ods and Ke-ults; by Frank De Yeaux Carpenter 

No. 38—Maximum Stresses | in Framed Bridges; 
by Prof. Wm. Cai 


No. 39—A Handbook of the Electro Magnetic | 


Telegraph bi ye E. Loring, a practical te 
pher; 2d edition. 

No. dt Trenemieson of Power by Compressed 
wait; be ahner, 
No. 41 Ke of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges. Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. 48—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins Upiversity. 

No. 44— urbine Wheels; by Prof P, Trow- 


bricge 
No. ye ee by Prof. H. T. Eddy. 
}b ». 46—Ice-making Machines; from the French 
of M. Le Doux. 


Sicgra- 











No. 47—Linkages: the Different Forms and Uses 
of Articulated Links; by J. D.C. De 
No Se apovty of solid and Braced Arches; by 
W m. Cain, C. 
No. 49—On the Motion of a Solid in a Fluid; by 
homas Craig. Ph Db. 
No. 50—bwelling Houses; their Sani i 
Srestion and Arrangements; by Prot. » Ads 


No. 3. The Telescope, its Construction, &c.; by 
Thomas Nolan. 

No. 52—Ii maginary Quantities: ponatinted from 
the French of M. Argand; by Prof. Hardy. 

No. 53—In wuction Coi:s: how made and how used 
3d edition. 

No 54—h inematics of Machinery; by Prof. Ken- 
nedy; with an introduction by Prof. Thurston. 

No. wer (jases; by A. Varona. 

No. 56—The Actua! Lateral Preseure of Earth- 
work; by Benj Baker, M. Inst C E. 

No. ot Electrix | ights: hy C-mpt- 
act 7 Du once! and Wm. Henry Greece j2d 

ition 

No. os The Ventiiation of Coal Mines W. 
Fairley, M. E.. F.5 

No. 59—Railroad Siemens or Note’ with 
Comments; by 8. W. Robinson, C. KE. 

No. oo—ntrength of Wrovght-iron Bridge Mem. 
bers; by 5 Kobinson, C. EK. 

No. 61—Potable Water, and the Different Meth- 

of Detecting Impurities; by thas. W 


Folkard. 

ol bp ee d Theory of the Gas Engine; by Du- 

No. 63—House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard: 2d edition. 

No. 64—Ele.tro-Magnets; by Th. Du Moncel. 

No. i a Logarithms to Four Piaces 

‘imais 

No. oe eer Dace Machinery; by Silva- 

nus 

No, 67—Hydraulie Tables; by P. J. Flynn, C. E 

No 68—Steam Heating: by Robert Briggs. 

50 o~Chenial Piobiems; by Prof. roye; 3d 
edit 

No we euplenive Materials; by M. P. E. Ber- 

elot. 

No. 71—Dynamic Elec’ ricity; by John Hopkin- 
son, J. A. Schoolbred and &. EK. D 

No. #§Tvographical Durve  &. x, Geo 
Specht, Prot. A. 5. Hardy, John B. Ks pee 

and H. F. Walling. 

No. 73—Symbolic Algebra; or the Algebra of Al- 
gebraic Number. ; by Prof. W. U 
o. 74—Testing Machines; their ‘Tine, Con- 
struction and Use; by Arthur V. Abbott. 

No. 75—Kecent Progrss in Dynamo-Electric 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
Thompson. 

No. 76—Modern Reproductive ay a Proces- 
ses; by Lieut. Jas. 5. Pettit, U. 5. 

No 77—Stadia Surveying; the aa “of Stadia 
Measurements; by Arthur Winsiow. 

N o- Cy The: mh Engine Indicator, and its use, 

y 

No. 79—The Figure of the Earth; by Frank C. 
Roberts, C. E. 

No. 8%—Healthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Cc ‘parative Tests of 
Acouraty, Delivery, etc. Wustinctive Features 
of the Wor hington, Kenneuy. Siemens and 
Hesse Meturs: by Ross KE. Browne. 

No. 82—The Preservation of limber, by the use 
of Antiseptics; by Samuel Bagster Boulton 


No. 83— Mechanical Integrators; by Prof. Henry 
5S. H. Shaw, C 

No. 8i—f low 7 W ater in Open Channels, Pipes, 
Conduits, Sewers, etc.; with tables; by P. J. 
Fivam, Cc. E. 

8 —The Luminiferous Xther; by Prof. D 
aon Wood. 

No. 86—Handbook of of Minerale 
tion and Diser: pian of x ae 8 
United “tates; by Prof 

No. 87—Treatise on the Theowy E tbe Ocprires- 
Hor of Hotteetdal Ublique Arches; by John L 

uv ley, . 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Mvdern Gun Cotton: Its Manufacture 
Properties ong Analysis; by Lieut. John P. 
Wisser, U. 5. 

Me, gu— Rotary Sintten: as Applied to the Gyro- 

ope; by Gen. J. G. Barnar 

Ne. eee Barometric, Trigonometric 
and Spirit; by Prof. I. 0. Baker. 


LATE ADDITIONS. 

No. 92—Petroleum: its Production and Use; by 
Boverton Kedw C.F. 

No. 93—Notes pee bd Recen Practice 
the Sanita Ka Drainage ot Buildings: with mem 
oranda on the cost of Plumbing ork; by Wm. 
Paul Gerhard, C. E. 

No. ¥4—ihe Treatment of Sewage; by Dr C. 
Meymott Tidy. 

CLEVIFLAND PRINTING AND PUB. CO., 
Cor. Wood and St. Clair Sts.. Cleveland,O. 

es* Copies sent by mail on receipt of price. 


Determina- 
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CLEVELAND WHOLESALE PRICES. 




















HARDWARE. 
Anviis- per Ib 
American. 10cts dis W@20x:! 
Wignts......01.--seccresversecccssesseres cess 10« 
Anvil Vise and Drill. 

Millers Falls Co. $18. dis 2 
Cheney Anvil and Vibe.............. dis 2 
Augers and Bits, 
ne aka augers and bits pee dis 6041 
SiiialEe. .. csaccincnsanpecneneqipenanssoonseveticocete dis Gua 
Cook’s Douglass Mfg. Co ..........--+-0--se-eeee dis 5 
Russell Jennings’ augers and bits, .............. dis 2f 
Bypanstes Bits, Clark’s small. $18; 3 

la rme, BBB cocecccccccccccsccccccscces seetevee see 
Hollow UNG, ROUT siiccsicigasvicdeevevveusl dis 25£1' 


Yollow Augers, Bonney’s Adjust. 














dos 3 atone we Gis 40.411 
8, tearns’ ust. 
Hollow oe ileal dis 2&1 
Gimlet bits................--+-. per gross $4 46 
pee ad Bit Stock Drills dis 50&1041) 
Ship Augers... ...cccereeseeeeeees dis 15@15&10 
Awl Hatts. 

, brass feqrele,’.. ORE oki ® grose $3.50, dis 45 
— SOWING, SHOFt...00.....-B doz $1.00. dis 40411 
Patent sewing, long ........ ..$1.20 @doz net 
Patent peg, plain top, . siicadiiel "$10.00 ® gro., dis 4 
Pat. peg, ieather top, ......... $12.00 @gro., dis 45 

Awls, Brad Sets, &c- 
Awls. Sewing, Common......... ® gross $1.75—dis 35 


Awls, Shouldered Peg® gross........._ $4,0'—dis 4 
® gross 7ic—dis 45 










































Awis, Shouldered Brad. +e $2.00 —dis 9 
Awia bandied brad. ceoenesssccse, rece $7.8) —dis 3 
Awls handled. am @ gro dis 3501 
Awls, socket scratch..... $1.50 ® doz dis 25 
Brad Sets. Ny a2. $10.50; No. 45. wee 
12.50...... is 
ana Be Sets, Stanley’s Excelsior. No, 1. ; 
$7.50 dis 30 
= xe. 
Makers’ and Special Brands— 
Seketeadeeuebeainibeccansceuibliete Pdoz. $710 
a eens: OO ¥i (cn, $5 Tha86 
Fruit polished ..$8 UO 
Axle Grease. 
Frazier’s. in bulk............- keg bond te we 5e net 
Frazier’s, per xToss.. .- $9.50 
Beg. Holders, 
Sprengle’s pat., @ doz $18..... dis 60 
lances. - 

Sep TE DETRRIOOS csc es <ccncccccnecensnccecssccoccense s 45 
tech RE -Bdoz $1.50 dis 50 
Be . 

and. light Brass .. sentlie 70 
Hand. White Metal.............sseeseeseeeeerdis 6 &10 
Hand, Silver Chime............. dis 25a luw5 
Hand, Globe (Cone’s Patent) dis —— 

is 2 ) 








Gong. Nichols dis 40 
ng, Barton dis 40410 
COW, WOSCOFT......ccccccccccccsccscocees .Sargent’s List 70 
<a encenenserein Gedant toeeabaababodeeesoneulcerebeted dis 32% 
Farm bells Se 
Steel ier church and. SChOOI......c.c00c..-+....-dis 40 
Rellews. Diseount 

sa%9 es iensaull 40 
Blacksnith’8..ee-nsm { Bullock oe 8 HN 
Moulders, wwe discount 40 
MENS ctui-> <ccontacsa discount 40 





Beiting, Rubber, 


Boston Belting Co.’s standard................ dis 60410 
7 “ ET lis 50&10 
iti «ee iT) best... dis 40 
Cleveland Rubber Co., extra standard...dis su&10 
Shultz Raw Hide Leather Belting, single, dis 30 
double, dis 35 
Standar@, oak tanned... dis 50 
Alexander Brothers’ Pure Oak Tanned—" 
New list Oct. 1st, 1887, less... Siacaaeenleahiicaesiaanne 
— Stone, 
Hotchkiss’s @ doz $5 -- dis 10 
Weston’s ® doz No 1, i: 00; No. 2, $9" 
dis 2541085 
Morrill’s .......0000 « B doz $9.00 dis 50 
“Bit. Holders. 
Extension, Barber’s ® doz $15 00, dis 33% 
















NTS linet rattle a rt BE Pdoz $24.00 dis 4u 
BRIEIIE as sisiaarsectaineces oman ® doz $24 00, dis 40 
Blind Staplea. 

Barbed % inch and larger.......... - Bh8@8k<c net 
Barbed 36 inch ......c0..-seceeerereeeees ® Ib 9@94e net 
Boits. 

Cast iron barrel bolts... recanted 70 
Cast [ron shutter bolts, ete... on a 
Cast iron chain bolts... MQ: 
Ives patent door bolts 55 
Wr’t iron barrel bolts....... 70 
Wrought iron square bolts 70 
Wrought shutter bolts....... 60 
Sargent’ 8 list 
Carriage com. new List..........s00.secsesees Tae 
ire,common, new list. 65a 10 
Carriage and tire, Philadelohia pattern ...... 75&10 
SSRIS Wires chvdebabivnvcdnctegbdabendbenkinsndeedebinideiaies acl 60 
PlOW bolts... .coreeeseeecenees eves 50 
WRRMRTIOR cadodvAsdtenscbsedinniccsdessestcoacsasccercheccesssassaxe: 5 
SEG pckvtalckintied toon ‘iA dis 75 


Blind Fasteners, 
Van Sand’s Screw Pattern $15 ® gross—dis 60410 


Van Sand’s Old Pattern.....$15 Ad gross—dis 50&10 
Automatic for wood............ $10 
ity oi bric’ k ial $1s. _° j See Ceetee te ee eeree 20 
Borax, 
D Di cocecesinns) i ceaeasesaeat etcetera 1%¢ 





Boring Machines. 
Without augers. Upright Ansvler 


Snell’s. Rice’s patent 5 50 6 7 dis 40£10 
LAWTENCE ...........ccscee 5 50 : Mg dis 45@45£10 
Other machines......... 235 ” pet 
hillips, with augers...6 00 ; on iabiaeen desta 
Braces. 
pS EER TNA RL discount 50 
poffard’s Patent .. AE ee discount @ruei6 








midon’s corner brace . nénepenahcbbbeseeed dis 4 on nde 
OB negcapsendidicsisannce 
Brackets, 
Fest. plain, Sargent’s Nit onrrsevceeee seseeeee 2-20 55K10 
NE dis 60410 
Reading. enn SORE Tee ce ae dis 55410 
» TOsette. dis 60410 











Chisels. 
Socket Framing. and Frmer. ..dis 75@ 75& 5 
Socket Framing and Firmer. Buck. ‘Bros Rises dis 45 
Socket Firmer & Prseiiag. L & 1. J. 

White.. sssesececceseecssecesee | GAS 90@30 & 5 
Tanged RR ie SRR ABTS dis 40 
Clamps. 

Snow’s adjustable, irom...........essseccseeeessesseses dis 40 

Hammer’ s adjustable, iron.......... dis 15 

Sargent’s cabinet, iron ......... das 6634410 

Clips. 

Axle and spring bar, Norway iron..... dis 55£585 

Wrong. t-lron felloe clips ..B th. 5c 

RR, ORS Se ee ee 

Cocxeyes 

ae | eae EERE At a=! UL AL .. 50 
Cocks, Brasa, 

PR wre FIG .nccccchnqtatcsconsstiencidhcantcsins dis40 
Coffee Mills 

f Wen err le onncaccccncetcccccssubisircnescthsoneeesis 20 & 10@30 


Bright Wire Goods. 


SOG IOG TIE. iccsvwsctictinvicnoseieen 75&10@ 80.410 
Brollers,—Henis’ self basting. 
BUN cc Carserececovsdaseleniatie 9 le xl 
POE COR aise vsccrticcse $450 550 650 


Backets, Galvanized, 
{ron clad 10 qt $2 75; 12 qt $3 L0; 14 qt $3 





Bull = gan ae 
Humason. Beckley & Co.’s.. .. dis 70410 
Peck. Stow & W.Co.’s. dis 50&)° 
élrich Hardware Co., white metal ‘jow list dia « 
@50£10 
Butts. esses 
W rough ; brass .. 08 10 
Cast brass, loose joint... "R312 £16t033144 10410 
Cast [ron— 
Fast joint, MAar4row .............ssssecsrssesseerees OM10K5S 
Fast joint. SP onsen meres seernrorooreemeeror 
se joint.. . 
Loose joint, jap neonestiaictbenaiiiee, ena 


Loose joint, jap. with acorns 
wvose pin, acorns.. 


Loose pin. japanned acorn 6244810 
Loose vin.acorns.jiapanned, plated tins....6634410 
Wrougnt steel— 
Wrought. fast joint narrow. sescsceseses 60410) 
Wrought. fast joint broad.........ccece-coeeee A5410 
Wro’t loose joint broad.......cc.c0. seseeeeeeee BHKIO 
fable Butts. back ne a 6H.L'O | 
Regular inside blind ........1..:-:00seeeceers OBXI10 fg 
Cimeemnt Ste WIC soos. Sisk cacsicnccocticce 65k10! ~ 
FR RE r5&10 | 
Lightloose pin.. “eee scceeseece- COKIO J 
Cz an 2 Oper ners, 

Sprague 7. é _ 0. 2 sp 2. 3 $2.50....... dis50410 
| ee Ee Se nae aE 400 net 
Domestic ... doz $2 50, dis 44 
IRMUIOTION.. .oicsodvisdsissoniacoicsisindobvbeeeibs $1 25, dis 45 





Caps—Prercussion, ® 1000. 


Hicks & Goldmark’s & 
F. L Waterproof, 1-10’ ........cccccesee s+ ze = 
E. B. Trimmed Edge. 1-10’s & 
E. B: Ground Edge. Cent. Fire. Ties 


Double Waterproof. 1-10’s ...... 
an Waterproof, 1-10’s 
Flys waterproof central oT ~“WRNETERIE: i: 
Elys E. B .. 






75 







see eeeees 








“Cartridges. 
Oe SET a hy a eee SS Ee discount 50&5 
Pistol and rifle.. escseecsscesceeereeed i8Count 2545 
Military and sporting.............-....... discount 154£5 
@ arpet Stretchers. 
Cast steel. polished. ....... ....ccccc-ccceeeee ® doz $3.25 
Cast iron, steel points...............sesceeseees per dozs0c 
Socket .........-. ® doz $1 75 
TE, vissiesnictinssocsckssveggeccucatbabacecs aedeaae Ga 


Cattie Leaaers. 
’ 














Humason, Beckley & Co.'s ............:seeeeccoeeees dis 70 

SeareOht’S...icicc. sosecdebesses ta 6 10 

Peck, Stow & W. Co. dis 50&10 
Carpet Sweepers. 

MID... “Kia barsuied <shinantcoasdetoninatann B doz $16.00 
ystic ‘ .-B doz $16 
Cottage .. saa dos $15 
Queen. with band ................c..ccssses ceoeee®@ on STR 
We WRN si:cins enabaebapinkdaenishnsar cctianaananbsetstiandectaiae ®B doz 830 

sarsicbahdeh Anstaaeiintctysinaniinenebaaiona ® doz $18 
dis 10 
) 
anieeuee mo 50&10@6045 
Shallow ee. 
Deep Socret.. dis 4010 
Yale Casters. list May. 1884. ...dis 30 &£10@40 
Re a a ee dis 45410 
Chatina. 
Trace. 6%4-10-2......8 pair 1.03! 
Trace, §44-10-3......B pair 9c + dis50&5@50410 
Trace. 7-10-2.........8 pair 
German Halter Chain, list June, 1884.......... dis 55 
German Coil. list of June, 1881.............ces00 dis 55 
Galvanized Pump Chain ............ ne nahinienhins .® 6K 
RG CIEE, TIE | ccntiscenicecege shonementeneseasidaaee 
Jack Chain, Brass........-.-c-o-..cc.. ~dis70&10 








White 
White Crayon 
Red 


.B 






.Pgross else 





gross 55e 





Compasses, Dividers, &c, 


ng: a 
Calipers... SSS: 
renee shaenadans 


Bemis & Call Co.’s Dividers...................di8 50410 


Bemis & Call Co.’s Compasses & Calipers. 


Bemis & Call Co,’s Wing & Lserseane or Out- 


side ..dis 
Beals ‘& Gail Go.’ 's “Double. dis Sanne 
Bemis & Call Co.’s all s Patent Ins e) dis 2545 




















dis 4545 





Cradles. 





Crowbars. 
Cast steel... 


Grain dis 40&10@50 





Iron, steel points 


Bilb 4 
3% 





Curry Conabs, 
Fitch’s Pattern 











dis 40 

Rubber ® doz. $10.00, dis 25 
Cutl e 

Table ...... <n hatn diahhdee net 

Excelsior Pocket ......... net 





Dog Collars, 





Embossed gilt.. 
Leather. 


dis 30410 
4u 





preaiiliis Sistas: 
hs & et idletown 


steeesteeseoresosoee 


Torrey’s Bod. regular Size.............000+ lad doz $1.30 


++ -eeeeeeis 10 





ee) errr errr 


Sargent's saaniaeill 


Handi ea— 


Dore or Thumb Lassies. | 





“es 


__ 118 135 1 50 ais 60810 
3HD350 


oz. 70c net 




















Hickorv firmer chisel, large . 
Apple firpver chisel, 


Apple firme: chisel, large... 





Mangers, 


--® gross $5 00 

assorted 3 gros = 00 
gross $6 UU 

Socket firmer chisel, assorted..... 

Socket framing chisel, assort .. “* Grose £6.00 

— REOOT Chin soccnc ccicisaniane 

A 





ERE ephemera seers $i 80 , di 
ee RETURN SS ihe is die 35 % 
Surface onest...............00... is 38 
Flush chest dis 70 
Oger RR. RATER ERE 
SRF ME WAND iiss scissose scvriecsesin’ socdesars 1840816 
Hammer and hatchet....................... « dis 24542 
Brad aw... » gross $2 
Hickory bymer chisel, assort..... @ gross $4 50) 


Barn Door. old patterns...... ... .......i8 aesar’ 10 
Climax (Aati-Friction)... 8 55 




































































American. 5-in. $3; 6-in. $3.40; 7-in. $4 50 


--dis 35 





mach 
Crews, hand fiuter, Nos. 1 $15; 2, $12 50; 3, 
#10 B doz d 





Gauges. 





eee eeOROS ESO OOOEET Sere eeneneeeneneeeereeseoeoee 


Tin enamele d........ 




















5ibs, 30 0 


Famiiy, Handy ....... e dis % 
Grindstone Fixtures, 

Sargent’s dis70 
Gun Wads, 

U. M.C. & W. R. A.—B. E.. llup...2 00 

ESET RACE R38 

U.M.C & W. R. A—P. E.. llap...3 10 ¢ dis Wake 

U. M.C. & W. R. A.—P. E.. 9410... 400 

U. M. C. & W. R. A.—P. E.. 7&8... 490 

Eley’s B. E., 11 > ieaed 20° 

Eley’s P. E..1@ 28 
Hack Saws, 

Griffin’ Hack Saws, complete..................... dis 40 

Griffin’s Hack Saw. Blades only................... dis 4 

Diamond Hacs Saws and Blades.... dis 25 

Halters. 

Jute horse and cattle ties.............. $13.50 gro. net. 
Hammers. 

We liake Wisin anrscaneesienenin viens discount H@HA10 

Atha new riist Jan 15,1887......c0cccece0e0s dis 40£10@50 


10@50 
Magnetic Tack, No. 1, 2, 3, $1.25, $1.50 and $1.75, 


ais 30 


Heavy hammers and sledges under 5 Mz, sotache 
dis 70 














Excelsior dis 50 
Cook’s Extensio aisz5 
J. Stevens & Co.’s Calipers and ‘Divi- 

ders... dis 2545 

jp Tools. 
Bradley’s... coo oatabas-onceveneenseanmanaiices aiennanennrann 
DRURNIAD...cacsancccobidnnsibessenatnerammmannedial «discount 20 
L. & I. J. White... sinuiee ooeedd & 5 
Oorkacrews. 

Humason, Beckley Mfg. Co.......00....0.eeseeeeee dis 40 
Clough’s PAteDt ......0-cccreeereee dis 33% 
Corn Knives 
0... scicisnssnntianmvanadadat 2.00 
Tea ED, Wiscecensnees 4.5y 
Russetta -.6.5y | 





Providence Tool Co.. leg irons $25 ® 
Tower's 


mand Cuffs and Leg Lrons. 
vi Tool Co.. hand cuffs, $15 ® dos...dis 10 
Providence Tool Co B des..do 8 
































Blacksiniths? self-feeding, each...$7.50 discount 20 | Star.. Prd 40 
ee So % Seer discount 40 & 10 | Scran‘on........................ dis 25 
preset. Hiiiees Falls... -+--030N, $3.00 dis2* ed 8.. EIS ssssseveeee, G18 5UdcIU 
e WIE Oe, conirargesivyoaassentivnn ‘ 

Automatic Boring Tools..................... each, ie oan Son ak ot tote So neo 
Mena PTR | Li &10 | Richards ee dis Wal 

SPUD. coseshsosscuessassconeaataessntacssncongustinensuainans Boaly Barn ee 
Syracuse.. i 50£10 a 
Standard nc ie 50&10 German, new list Wor eccne oor eeeceeccosesccesescccecs dis 40&10 
Cleveland 50414 | Covert, New Patent. new list............ wis WH5H2 

Drill Chucks, Lightni Huy Knives. 
iit Men Seta z INR, oc nccssocveveosenecscoensenssecties per dos. $11.50 net 
mers each Patent......each, $8.00, dis an e Electric... = ...... ee ® dos $17, dis 30 
, nges. 

Dripping Pans, Wrought Strap and T Hinges .....65410£2@ 
ot TR ROOTES Me large s'zes 7c | Screw. hook aud strap, 8 +4 ia sitianias man 
POROUS EEUU cnesiens cisctirscccoleieecs small sizes 6440 oe esos 

: Screw hooz & eye ness. e doz 1.50 
aaa «per doz. $2.00 3 oe j tis 10 
+++ Per gross $12.U0 | Gate, westers.....ccccmecececcoeccesese @ doz $4 40. dis 55 
Emery Rone & N. = wantin ein hy = dis 55 
ible........ 02 $5 2, 
Pood to Ino: 4 to Flour CF | Gate Claris Nos. L.2 8... dis60. 106 & 100 
Regs. BB enn aie garg | Gate. N.Y State emnnn ¥ 6, & Ob. dis G5a15 
26 Kou. @ Bho dee Sin | Gate: anomatie ao Sd 
on . : beesonbits r 
In tb ans. lu in case 6 ¢ 6 : pe Gate, Shepard’s dis val 
Iutb cans,less than 1010 ¢ 10 ¢ The Hollow- Ware. 
Kscutch a Pins, Stove Hollow- -Ware. Ground dis ........ 60410410 
‘ We conciivaiiiiabail t 
fron, List Nov. 11, 1895 dis SOAI0@S08I085 | Baswsled Kettles... >OETonn’ ~~ TMI 
SPUTIIINNINS itunanisconeumesecnsosccnsensenssccesssensah 40 
Escutcheons, as ma Tea-Kei es P 
Door Lock............ Same discounts as Door Locks} }2°3 °--~ 9 
Brass Cea ae 5 60 65 75 
Wood dis 3 Hoes. 
Files. Garden. mortar................ dis 6545 
Rothery svcccccee oe ee Planter’s. oot dis 6545 
PRION 5. cco csccen'isces 6 ska BOR aadicinsteccene dis oba5 
Bl. rok Diamond. 6010 Hog Rings and Ringers. 
ON REEL EOE. IE DENIES ill’s ri 
Heiler’s horse shoe rasp.. dis Pity ~ — chp ord Style 4 5 
Feuseun, erm enmiars papsennnent Improved ...........84 50 
Srary’s Patent: Potrelonn... —- Blair hog ringers...............cccccccesoseeee, doz $3.00 
First Quali y, Cork Lined .. . a0 Hooks. 
Seli-measuring, Enterprise. per dos ‘$30 dis wale sey Cage. Sargent’s list.................. dis 60410410 
| pee RRR IER nS — dis 75&1u 
Paragon ® doz $1.75 Clothes Line Kergent’s Tiinsterisiesees esa i 60210 
Forks aa ra Suse y see dis 55410 
s : oat an t. 4 sersesescesoneass i 
Hay,Manure and Spading. list............ .- «dis 6545 | Wire Coat ont Hat. Gem... ° mney 
Fruit and Jelly Presses, ef ‘Geanios ond Books x 
. e8. hist Jam 12. 1887.00.02. cece ceeeee e80&20 
Enterprise Mfg. Co..... wmnew = i8 2810 | Wire Serow Hooks and Sorew Bea a 
Central 8 Stamping Co.'s list.......cccecwecsereees dis 75 Hooks and Eyes—Malleable Iron.......... .. tis 70 
ees H yeo—Brass..............0. 
® dons 00 375 435 495 555 600 7 00 800 MY ber meabaeite — Nails — 

Flating Scissors. i 
Discount - +45 | Ausable. ® 3 B Py 2 2 3 dias 10ror5s10410 
es eee Machines Putnam, ® fh.. ° BO 2) BE BA onc cccccccsesesehis 15 

Cle SH4riMOh..........00.. socrcccesrsesssceeee Ey » 
Caere Hand Fluter. White Metal. orcmngnares on ances 
Shon hand. Nos. 8 $15.30. 95 $8. ii $11 « Burden... .-ssssssese-ssesees essesseeesesseeernens 
K nox, 4% inch rolls.......0.-.-ceses« ‘ iis = R.1. ~enee Shoe Co., Perkins’ Imp. at my “hae 
Knox. 6 inch SO ETON IS: $3 3 OO cack } dis Te are ee a P keg $4 25 
crown, Ani in. $3 50: 6-in. $4.00; Sin. $6 0 Mule sn at factory... ..® keg $5.25 

GER consiaversscsextoushianttnetntientinne nts cama H Rubber, . 
Crown Jewel....................... n. $3 50 ro a 3S oeGeH ; Boston Belting — 





Ice Picks, Chisels, &c, 








Am. Ice Chisel Pol’d............... ® doz. $3.00, dis20 
Ice Cream Freezers, 
American...... F04£10 
SN RS GLEE TES GRETS, dda10 
Rie Welinvecsccatinecsders Sipbosniotonas edcinseeseetcaaten 50a 10 
Ice Tongs 
IIIT ocinccneiincuisathanencnaal } doz $4.00, dis 25410 


SNE cccsecsocanianenttininnad -« doz $2.75, dis 20@i5 
Jack Screws, 























Illinois Bolt Co- list. dis 70 
Brass. 7 to 17 inches inclusive.. oh >. +g 
rass | r than 17 inchees.................... 
Enamel and Tea K ettlezs........See Hollow Wass 
Keys. 
Eagle, cabinet, trunk and padlock...dis 33% and 
Knives, 
Russell’s Butcher.......... 
Moran’s Shoe Knives...... 
Knobs, 
Cc . Jananned............ 8 gross ate. * 1 
Base ubber _ RY eee d TLIC 
Hemacite Door Knobs. new list... Gocuen 
RRR I 1 EE . T5e 
SEE POPS COO G Sicbiinecciicncnscrvinnensveibiccladicnel We 
Door Por. Por.... 3 00@3 25 
Door Por. Plated 2 90@3 00 
Ladies, 
Melting. Sargent’s....................ceseeseeee is 55410 
Melting. Monroe’s Patent. ® doz $4.00, “ite 2410 
Melting, P. 5.4 W. is 23410 
Lanterns 
Tubular No. 0 gyrengeeneeeene $5.00 per dos 
Tubular. Lift Wire. No.6. dos. nese 650 
Tubular. Lift Wire. No. 1. ® doz ...... ween 750 
e ; Med.. $7.25; Large. 





Police. Small. $6.00: 
99.75. 


dis20@ 
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Paar. 
Boltaeand Nute— 
Hotchkiss & Upson Co., Cleveland. 0.......... 10 
Colvel' & Cullins onebains Bolt Co.. Cleve- 
land, 0.. . 10 





Bridge Manufact urers— 


Buckeye Br.dge & Boiler Works, Cleve- 
land. 10 


OPPeerirrrret tii etiiir ry 


Brick and Tile Miachines— 

P.1.. Swoid & Son, Cleveland. O ......0......000 18 

Frey, he kler & Hvover, Bucyrus, 0 ......... 1s 
Bicycles and Tricycler— 

Vay Manufacturing Co.. Elyria, *............... 

J. A. Weston a (o., Svracuse, N. Y............ I 

A. W. Gump & Co., Dayton, O......cc0ceeee 19 
Boilers— 

Smith & Teachout. “leveland, O............10 & % 


buckeye eee Boiler Works, Cieviand . - 


QO... om 
J.C. MeNeii_ es Akron. O 
City Boiler Work-. Columbus 
Mansfieid Steam Boiler vom Mansfeld, 

0. in 







ae 
Reeves Bros.. Nvies. U.. eneouseabeten” 00 
Sharon Boiler Works. t tharon Pa................. ¢ 
Enterprise Boiler Co, Youngstown. U..... mn 
Lane. Bodley & Co, Cine mnati, On... 2 
Niles Boi er Works, Niles. 0................0..004 2 


John T Caulfie'a, Richmond, Lnd............... 12 
Bev. 1 J'g Mills— 
C.J. McNutt, Ashtabula, 0 
Book+— 
ee Printing & Pub'isbing Co., 0 CN 
Bess, MeNally + Co.. “Chicago and New 
POR Re: stone 12 
Bey and Ook: —— 
. J. Rainey, Cleveland, 0.. 
Pie burgh & Wheeling Coa: Co.. “Cleveland, 


O.. 
Andrews, Hitchcock & Co., Cleveland, ie 
Copy vg Arp: ratur— 
Felix Dacs & Co., New York...........cccsersseees 1 
Cranes and Derricks— 
Pbeenix Ir n Works, Cleveland, 0O...........-. 1 
McMyler Manufacturing (o., Cleveland, 0. 18 
Wm Ted & Co., i oung:town, £0 
Car W heels— 
Bowler & Co.. Cleveland, 0.0.00... ...60. cessececeee 
Cleveland Ww _—- & + Founary Phebe oa eve- 
land, U.. SRLS. . 18 
Cat deguce—. 
lan’ Printin & Publishing Co.,Cleve- 
se > enorme. sce tame 9 
Drilling Machinex— 
Bickford Dri!! Co , Cincinnati. 0... 1 
Um ersal Kv diat brill Cu., ¢ incinnat’, 0... ] 


Pr eer 





ee ceeeeecewoveres 


E. Gould & Eterbardt, Newark, N. J.......... $ 

Lodge, Davis & CoO., CimcinDati, VU. .ccreeees 19 
Engineers ard Contractors— 

BE. H. Jones & Co. Cleveland. 0O..............0++ 1 

Jas. P. Witherow, Pitt burgh. Ya...... ........ 2 

Avex. Luughlin & Co., Cleveland. U............. lt 
Elewators— 

L. 8. Graver & Co., Rochester, N. Y...........- 2 
Electre-Plating Machin+-s— 

Zu. ker & | evett Chemical Co., New York... 12 


Exyiorive>— 
Hercules Powder Co., Cleveland, O........ ..... 12 
Emery W! e& 1 Mac h' nery— 
J. Wenceli Cole, M. E., Columbus, 0., or 
Chicaso Ill “ 
Eprirsfield Glue & Emery Wheel Co., 
Epring field, Mass. 12 
Engravers and E'ectrotypers— 
Eclipse Electro: ype-& Engraving Co ,Cleve- ‘ 


+ Reeeeeeeceeeeee: seeeeerereseeseseeens 





BREE MO. | neakapeeegauseses denngnes anadbaseréneeseane 
v ‘glen E ectroty;e t oundry. Cleve land. VU... 1 
Mogier & Kraus, Cleveiand, V............ cesesees 
Fnii-es 8S Com, — 
Ki by Manufacturing Co-, Cleveland, 0 ..... 1 
L Chapman. Alsianc >, ().............. ceccscer. I! 
Rovers Tron Works. ee, Re 1 
Actra Macnine ( o., Warren, 0...............0008 1 
C. & +. Cowpsr Co., Mt. Vernon, 0... ee 
t io a Re RI OL, nnn ccccecnnnseduanant 1 
Wa. Tow & Co, Youngs own °..... 20... we ra 
Lane & Bodiey Vo., Ciucinnati. O.............. 2 


Engin 8 (G+s)— 
Echleicher, Schumm & Co,, Philade’phia, 
Pa., anu Caoic go Ili 19 
Ergineess’ Specialiies— 
Crescent Manufacturing Co., Cieveland, O.. 14 
Forges— 
Cleveland City Forge & Iron Co ,Cleveland, 
0. 


POrrirririiirrii 


Four ‘dries— 
& Co. Cleveland, 0..... .....c0-.+. 104157 
| pacha Biggs Foundry C»., Clevelina, O. . 
Ww. Fitzs mmons & Son, leveland, O........ 10 


& Co. Meadvillle, Pa.........ccccccce-seroes lk 
Gleveland Wheel & rounary Works, Gleve- Pg 
at Fourdry Co., Gieveiand, vu... Se bo 

Found'y Facing — 
Cleveland Facing Mills, Cleveland, 0.......... lt 
For -a'e— 


Foundries, Furnaces, Machirery, etc........... 
Flue Cle:ners— 

Clevel.nd Flue Cleaner Co., Cleveland, 0... 14 
File-— 


R lds Bros., Columbus. 0...........ceccessseess 7 
“I's'ry File Works. Cleveland, O...........- a 


Feed Water Heaters— 
Stilwel! & Bierce Manufcctuing Co., Day- 


Lavdiaw & i Dunn Co , Cincinnati O....... ...... 1x 

W.C Armstroug & Co., ~pring eld, ......... 19 

Hoppes Manufactur:ng Co., opringfiela, 0... 2u 
Fire Hose— 

Fabric Fire Hose Co., New York. .......+++0+0 2 
Govervors— 

Leonaré & McCoy, New York........0.....:escee0 14 
Hard ware— 

Ww. Bingham Co., Cleveland, O.......... we 1 


Kberhard Manufacvuring Co. , Clevelana, 0 








INDEX TO ADVERTISERS. | tron RKoofing— 





Tron Lime K)lns— 
Fred Kranz. Sand asky, 0.........0..0cccccesceeseeees 
Tron Ore and Pig lron— 
Jralliha, Corrigan & Co., Clevelond. O 


Tu:tle, Oglebay & Co., Gieveland, O... 
a . Powe, Cleveland. O .............0cc0000. 





Key-Way Cutters— 
Morton Manufac uring Co., Romeo, Mich... 10 
Lumber— 


Fi:ber & Wileon Co.. Cleveland, O.........10 & eo 





Martin & Barris, Cleveland, Dish ciwessicodtaitisie 
Lathes— 
Muller Vachine C>., Cincinnati, O.............. 1 
Seb-stian, May & C -., C ncinnat . 0... 19 
Gegs Machine Works. Waterford. N. He 19 
‘ge, Davis &-Co., Cincinnati, O .............. 2 
i L. “henerd. C neinnati, eis,’ suhidiicocditisenend 19 


Mining Machinery— 


American Manuf oturing, Miving & Mill- 
ing Co., Cevaland, ¢ 20 
Machinery ‘General — 


Machinery yp nnafacterers’ Association, 


Dicbend ebnedétbsucbusestnnasenton 


SD | SEES SE Re a: 1 

C. H. P esley 4 #o., Cleve'and, 0.......ccc..00. 18 

Lane & Ro ‘ler Co., Cincianaii, O.. . 2 
Machine Shops— 

“- ter, Camp & Lane Machine Co , Akron, 1. 

Ni velty I-on Works, Canton, O.....cccccsccccce 10 
Machinists’ Tools— 

Ww. Glea-on, Koche St, ‘cidaiiaiaia 16 

E. F. Garvin & o.. New York..............00000.. 19 
Natural Gas Burners— 

Harvron, Gibbs & Co., Corry, Pa.......c.cscsces 10 
Old Metals— 

A. '. Sanger, Clevelan ?, © .........---cecccccecceeee 19 

H. E. Cotsina & Co., Pittsburgh, Pa. 10 


Patents— 


M.D. & UL. L. T eggett, Cleveland, 0. 
Jos. A. Osborne. ‘te: eland, (......... 
H.T Fisher, Cleveland, 0................... 


Planers (I: on)— 
Bosec ster & Machine Tool Works, Rocherter, 





SPREEES (ORR ERSE CE SOO SEES SO OeEEE. Besereseeees 


Pumps ‘Steam: _ 
Voung & Locke Titucvi'le. Pa... cccccce 
JToh> H. MeGowan * Co., Cincinnati. 9. 
Hughes Steam Pump “o.. Cleveland, 0.. 
Goulds M nufacturing Co., Seneca Falls 





eib aii Mies — into. Wakieitkos ka’ caseassanati 1° 
Laidlaw & Dann Co., Cincinnati, 0... 18 
Pumps (Chain)— 
8. E Crawford, Norwalk, O............cee0.-.. 19 
Pig and Bar Iron— 
Condi-, Fuller & Co., “eveland, 0.............. in 
Cleveland Rolliog Mill Co , Cieveland, 0 Loss 
. Jarvis & (o, Detroi t, i ae hh 
Hussey & Pomeroy, Cleveland, 0................. 10 
Paint— 
Tron Clad Paint “o., Cleveland, O............... 17 
Railway Supplies— 
Bowler & Co., Cleveland 0&17 


a a 
Ulevelsnd Ci ity For.e & Tron Co. (Cleveland. 
Cleveland Wheel « Founsry Works, Cleve- 
end, 9 18 

Railroads— 

NIU a Al, a esicbeninncbiibel nboess: 20 
Steel Pens— 

Ivison, Blakeman, Taylor & Co.,New York. 19 
Signs— 

Weber & Lind Sign Works, Cleveland, 0O.... 19 
Safes and Locks— 











National Safe & Lock Co., Cleveland, 0...... 20 
Stoves — 

Taplin, Rice & Co., Akron. 0.........0....200e0e000 1¢ 

Clevelara Cu-Operative Stove Co,, Cieve- 

SUUIIGIUNT  cicelMcatat ds acs, en speanonshageataecanamnedian 7 

Steam Boiler lospectors— 

Hartford Steam tf oiler inspection & Insur- 

ance Co., Hartford, Tek ahdide techs teeanaaa 

Steam Pipe and Boiler Coverings— 

John A. McConnell & Co.. Pittrburgb, Pa... 18 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co , Cleveland, 0.... 19 

W. F. Thornton, Cleveland, 0..................08 10 
Saw Filers— 

R. J. &chaeffer & Co.. Dayton, O................ 2 
Saf-ty Water Columns— 

Reliance Gauge Co., Cleveland, 0............... 2 
<a ws— 

E.C Atkins & Co.. Indianapolis, Ind......... ] 
~tee] St»mps and Stencils— 

J.H. Fleharty & Co., Cleveland, 0.............. 10 
Sheet Jron— 

Cleveland Rolling Mill Co., Cleveland, 0.... 10 

Summers Bros , Struthers, O............cccssseeeees 10 
Saw Vises— 

E. C. Stearns & Co., Syracuse, N. Y............ 10 
Steel C.stings— 

Chester ~teel Castine Co, Philadelphia, Pa. 19 


Steam Fitiers’ Supplics— 











Washing Machines— 
Horton Manu’t’g Co., Ft. Wayne, Ind......... 1 
Wood-Working Machinery— 
J.S. Graham & Co., Rochester, N 
Wire Machi: ery— 
John Adt & Son, New Haven. Ct............000 


— List of Advertisers. 


A 


Andrews, Hitchorck & Co., Cleveland 
tpa Machine o., Warren O 

Armstrong. W.C. & Co., Springfield, if) 

American M inufact aring, Mining & Milling 


4 


















Oe LO” ERR SI SIRS cea eee 2¢ 
Atkics, k kK. C. & Co.. Indisnapol's, Ind........... 1 
Adt, John & Soa, New H aven, Conn.............. li 

B 


Buckey Bridge & Boiler Works, Cleveland. 

Vowiler & Co.. Cleveland........ cenlamgeniaccna.*t 
Bingham, Wm. & Lo, Clevciand............. 10 &1 
Bick ord Drill Co., Cincinaati, _- SR ee aa 1 


Cc 


See eeeeeers -seeeeee 


rt’e & ‘pug x Co, Cleveland...’ & r 
Cle. sinned Wheel « roundey ores, Cleve- 


ant 
Canton W- ll Driller Co. Cn on. ‘U.. 


14 

Chepuen. G. L.. Alance. Q..... oo 1 
Cooper, C >. & G.Co.. Mt Vernos, 0... . 19 
~ 34 





Cres: ent Manuta:turirg :0., Cleveland... 
Curry & Co., Meadvi lle. Pa 





Cleveland | ound y ‘to, Cleveland 

C-evel ni Facing Mil. «1 veland 

Cleveland kKius je-ner Co., © 1 

C.u bridge Ir.n Roofins Co., Cam ae °... 8 
Collins, 'L. E & Co, Pit burgh. Pa. oie, 
Cleveland iroe Mining Co . Clevelind............ 1 

Cras ford, S. BE . Nore allt, O........ccccccscece cosees 19 
= »ynedit, Fuller & Oo., Clev eland. ie ssassenake le 


Chester “ea Cacti g Co. ‘Chester, Ps satvenmntect 
D 
Dalliba, Corrigan & Co., grviont... ictdibabntitices 19 
Vaus, Felix &. & Co., New York... a IS 
E 

Enterrrise Boiler Co., Young:town. 0... ........ 2n 
—— Elecirotype & hograving Co., Cleve- 1” 
Eberhardt Manatacturing Co., Cleve.and...... 10 
Frey, Sheckler & Hoover, Pucyrus, 0........... a 
Fay “a: u‘acturing Co., Elvria, O .... 2 
Forest City Wire & lror Works. Cleveland... 1 
Fuz im sons, Ww. & So: , Clev- land.............. I 
Fabric Fire Huse hig , New v SUE iecceismmesncdinians 

Fister & wera c af , Ctevetund. rien he Sa ae 8 
Fisher H. T.. a 19 
Fleharty, J. H. “tk Go, oe Se RR lv 
Gump, A. W. & Co.. Dayton. 0........cc0...00.00000 19 
warry lron Roonne Co. Cleveland....... ENS 18 
Gage M.c vine “ orks. Waterf.rd. N. Y......... 19 
GwuldE & at berhardt Newark, N. J............. z 
tiraves. L 8. & Co.. Rochesver, N. Y............... 2 
Gleason Wm. R chester. V. Y...................... 19 
Garvia, E. &. & Co. New York... 19 


Goulds Manufac uring Co., Seneca Falis, N.Y. e 
0 


Gratam, J.S8. & Co., Ri chester, : i Sa 
H 

H tehkiss & Upson Co., Cleveland............c0000 10 

Hercules bk wia- Co., Cle-eland..................... lz 

Hopves Man fac »rinz C»., S singtield, O...... 10 

Harm n. Gibbs & Co. Corrv. Pa... a 

Hug es Bros. Sceam Pu up Co., Cleveland... 2 


Hu sey & Pom roy, Cl: velsnd.. 

Har.ford steam Boiler Inspection & Lasur- 
ance Co., Hartford, Conn... - 

Horton Manuscturing Co., Ft. W: ayne, ‘Ind. 19 





i 
Tndustry Fi’e Works, Cleveland.............. . 10 
Tron Cl .d Paint Co , Cle ve and .......... ....sseeeees 
Iviron, B akcman, Vaylor & Co.. New York. 19 
icham, W. 8. ss UII, “lis vehcatesedeeniadseecenssspites lu 
J 
Jarvis, W. F. & Co., Det oit, Mich 
Jones, K. H. & Co., Clevelani........... 
K 
Wilby Mavufacturirg Co., Gavelendé. Le eiaeeiaiee 1 
Kranz, Fred, Sandusxy. 0 oe 19 
L 
Leggett. M D. & L. L.. Cleveland.............00. 1 
Lane, Boaley & Co., Ciacinnati. O..............00 2 
' odge, Davis & Co., Cincinnati, O..........cccccc00. | 9 
Laughlin, Alex, & Go., Cleveland.......... «0... lh 
loyd & Griffith, F ee ly 
Laivlaw & Dunn, Cincinnati, 0......... .....ccce0e 18 
Leonard & McCuy, New Yurk,....ccccssecssssseeeeees 14 
MI 


MeNeil, J ©.Co, A*ron, 0 . 10 
Mansfield St-am Boiler Works, Niansfield, 0. 10 
MeNut,C J, Ast abuia, 


M My er Manufa*uring Uo., Clevelund......... 8 
Mugler & Kraus, lev: land.. icananae 19 
Vorten Manufac’u'ing C»., Romeo, M' oh. Saene 10 
Martin & Herris, Clevelani... vaceatbateeion ae 










Mu'ler Machine Co., Cir cinpati. 0... 
M. chinery Munufactu:ers’ Arsoc a 
Sas sinens 





Mets owan, John H. C»., Cincinnati, 0 ale 
Wreewiek Manufacturing Co., Cleveland. 19 MeConneil, John A. & Co., Pittsbu gh, Pa..... 18 
eeeeeseeee* |= See ee Reee eee POOR CRORE E TO SHEET E HS eH eee hw 
i, Foot Rules. 2 
Cleveland Printing & Publishing Co.,Cleve- ppm tag I in ey hg eRe 
| aan. eee ecesee eecoecs. Coeeeeseseeeeoorerereesesee - National pafe & Lock Co, Cleveland... wes. Wri ® 20 
oo re) 
i oe Cl end, 0... 10 
Wolber Mupetnsteriag Ce. Cleveland, © Onthwaite. J. H. & Co.. Cleveland......ssscccs- 10 
es Sa Dio, «. en... 2 
W.S Isham, Hinckley, 0.......0....000..02esseeee0 10 P 
Turnbauckl: s— 
a Coal Co,, C 10 
Cles eland City Forge & Iron Co, Cleveland, Pistshargh & wWhroling Con} Cay. Cleveland... ~ 1 
) wire viene diineincinmnispenasmbabnanetias epeheepesngn anne: pe4ees owes et 7 Toledo, 6) m 
re 4 oods— one OS ES REE RS | BOE 
F. BOD, fh ccsintin cnaneceapadin’ 1° Pickends Math r& Co, Cleveland................ 10 
Ww y "Trice Wite Sie Ci Co., Cleveland, 0... 2 Presley, U. H., & Co., Cloveland...ccsccscscossscoses 18 








Reeves Bros. ; Pil) | apocontnisl es 
Ratsey.: W , J .« ClePObe Wil .u. ccccsecsnccssssnsovcacees 10 
Recnolds Bros . Columbus. 0 


Sees eeeeeenscesesereseons 


aitieess Mae o. Oen : 
Rand, McNally & Co., Chic 1g0 and ‘New York 12 


Sword, P. L. & Son, Cleveland ..ccccccccscseseeseeees 18 
mit & Teachout, Cleveland.................. 10 & 20 
Sharon Bo Jer Works, Sharon, Pa.. ......0- 2 


schleicher, Schymm & Co., Philadeiphia Pa. 
and Chicago, Ill 

Stilwell & Bierce Manufac 
ton, 9. 

Sykes Iron Roefi+g Co.. 





eeeene teeeeeseeces 


Niles, 0 2 














~ bastian, May & Co.. Ci neinnati, one 19 
Shepard, H. L.. Circinnati, O........ hese aD 
-emeer. A. 1... Cleve BOW civcisscccsecccsocnsnsescce eS 
S haefer. R. J. & Co » Dayron, 0, -esceeeeesenseene 2 
Su om oral pene. & Co., Scrutherr, 1......ccccccsecees 10 
Stearns C & Co, Syracuse, N. Y..........0000 10 
Serieeteld Glu: & Emery W heel Co., Spring- 
field, Mags........ 1 
T 
Tod, Wm. & Co., Youngstown, 00...........-cseseese 20 
Taylor & Boegis Foundry (o., Ci veland....... 10 
futtle. Og ebay & on a Laeres OS pesca et 10 
Taplin. Riee & Co... Akron, O......0..:cceceeees ia 
Thorn-on W. F..G tatben Oseuccanibstunweeet! war aes 
Tyler, W. S. Wire Goows Co., Cieveland...... 
U 
Universal Ratial Dril! Co., Cincinnati, O...... 1 
Univn Electrotype Foun 'ry, Clevela: d........ 14 
WwW 
Weston, J. A. & Co., Syracuse, N, Y.............. 10 
Witherow, J. P,, Pittsburgh. Pa.......  .....cese 2 
Veh-ter Camp & Lane Ma nineCe. »Akron,O. 10 
“ eber & Lind, Clevel md. ....... 5.2.0... cesses 19 
Worse ick Manutaciuring Co., Cleveland ...... 19 
Walser Manu acturing Co., Cleveland.. ...... . 10 
Y 
Young & Locke, Titusville, Pa.....cccccccceresceeree 2 
Zucker & Levett Chemical Co., New York... .. 12 
For Sale. 


6’’x10” SELF-INKING — Power Print- 
ing Prose: will do good work. Address J. 
, care Iron Trade Review, Cleveland, 0. tf 


For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of in. as new; 
apacity, 600 tbs. Address Dunn, care [ron a 
teview. Cleveland. O 


Furnace for Sale. 


GOOD Charcoal Iron Furnace, in Michigan. 
For varticuiars address E. C. Tosa. 3l and 
2 Wilshire Building. Cleveland, 0. tf 











For Sale Cheap. 
A NEW No. 4 INJECTOR, never been 
used. Address Jones, care Iron Trade 
Review, Cleveland, U. 





For Sale. 
E HAVE RE ENTLY PIMRCHASED the 
Cleveiand Iron C :.’s Kolling Mill plant 
on Carter street, and have for sale any or all the 
appliances belongi.g to the came. Favorable 
prices will be made to pu'chaser 
CLEVLLAND RuLLING MILL co., 
Room 12, Nat’! Bank B’ld’g, 
Cleveland, a 





Please mention this paper. 
] Don’t be Humbugged. 


ENGINEERS } Spot be Rumbeage 


D. Flue Cleaners to give Steam the most : e1 fect 
spiral me ion entire length of tudes, and do the 


best w 
CLEVELAND FLUE GLEA -FR MF’G CO., 
74 Frankfort St.. Cleveland, 0 





The Crescent Lu- 
Com- 


oe Spee et ce 


will effect a saving of 1 per roont. ou oil. * 
vestigate their merits. RESC F’6. CO., 
24 we uh ND, 0. 





FOR SALE! 


To Steam Engine Bui'ders, Shop Rights and 
Licenses to Kui'd and ~ell the 


QUIN 4 
Automatic Shaft Governor. 


Patent: d Feb. 22, 1887. 


Address LEONARD & McCOY, 
118 Liberty St., New York 





~e\\ 






Polters & Wieewarn | rawings 


: Wesyons WON ravens 
\\\ V8 atemays & BY arpriaLs 


\ w 

Wratl\n 

. Yow Waive e. —— 

Ye #2 2 W stare Blog =) 
m7 . 


JOHN ADT & SON, 
NEW HAVEN, CUNN,, 


Machinery for 


Straightening & Cutting Wire, 


-——ALSO FOR-— 
General Hardware Manufacturing. 
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fo ination list... a 1010 | Leste Seveli Bowe. seseseeeesl8 33% | St sa Grape, Nos. Send 9 % i or beveled edge. b ; 
k Sandusky T ane trong. “dis 40410 | Rogers. cowplete. $10.00. ubs Stee! Wire regu we - y Nos. 11 and! 
‘ool C cae ogers, complete, oe plammmmmmnan 2 lar A inch, “ ah 13 and Mae seeccceee 285 
_ js eae dheaseaaes «+» dis 20410 a pacensas sormmaatae ws A: wt Coe’s genuine. cash in ease aad % ineh, - * Joendl2 3 15 
Hall's Pats One prt: Sliding Door R. & B. — same Po ae 10 W dB gS meenwenssvons 65 £3 |S om, “338 
Patent renensnrrnsernernss lic ' ricult eee a disesunt b, . ron, see eeees 
4. Nova. Sia. 818; No. Tin anise wilt” | Stns Bowe Baten Kotler cde SOR Winmane aie aad | No 33 fo Fo : 
gut bis in.. ++ $21 100 8 pers. | Sliding Door, ot pele, Hatfield's. bay ve Sh 8 Combination tke coos his aakieas tas . to 21... & 
Humason * hagkigg nn sors FO ti-FrictionDeo. 18. 1885 GUnnM ON exoristonseenantates 25&10 | No. 3 £0 Yb ssenene aoe 
7 an a ‘ FA) Sh Ne. en ree ae 
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~ w - B doz $9.00 dis : is $0 | [C 14x20$ .... Best Nps) ng a RRC yoda epee 
Praning eames Besk © dion 813166 dis 28 Resting Spoons ae aa tS eS fae ssvveeene $5 60 Ordivary | *” — -  eaapearepaE OEIC fe. 
ssessene dos 3. Sid de 2 Rogers Br REL a " is 710 | Half ete’ merican Cast Tool eS. 
et 08. me sonermnsonm dis 50 | No tend Balt, in bars w. - ay ROUND SQUARE ANDO eel 
. dis ody Srokean arranted } Quotations 9 18 Se. inclusive. ” cr.Gon. otstd 
Roni oD 7 ss nenesenensenseed 
j application. ay by and % to 3 
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IRON TRADE 





REVIEW. 











_TRAVELER’S RECISTER. 
Standard Time. 
Revised March 6th, 1888. 
N.Y. C. & St. L. R. R,Co,— ‘The Nickel Plate.” 


EASTWARD. ARRIVE. DEPAR 
Buffalo Snenner. seein evabiale . S am 109 45am 
Chicago Passenger... SO senuieen 
Local Freight..................... . 44pm 5 Hau 
ons Ke KST“ARD. ARRIVE. paraer 

CARO PHRRENET.......000eccseceereenereeees 

Fostoria Passenger............... ‘ od m 445lpu 
Local Freight... 5 Man 


actee, River pence Oe ,iik 7:40 a 
as SHINY ‘Accommodation departs 6:24a.m. 12:1( 
a. m., 5: 5p. m. 
All trains daily, except Sunday. 
Cleveland & Pittsburg. 


ARRIVE. DEPART 

New York Express............ = 13 6pm 74 aw 
New York F xpress ............ 65pm 140pn 
thanece & Akron Accom 93am 3Bpu 
vyenna Accommodation... 2am 50pm 
ight Hxpress...............0000+: * 52a m *tI 10 DD 
*Daily; all ail other trains daily except Sunday. 


mt. pe & Pan Handle Route 





C., A. &C.R ARRIVE. DKPART. 
Akron. Col. a Cin. “S8i lyer’ 540pm 810am 
Akron, C3" & Cin, Night 

Expre TWam 80pm 
Akron ee olumbus Exp...... & ¢ p ~ 14pm 
Akron & Orrville Accom...... 82Bnm 


| Pullman 


thd AB Bal 7 asi. All other trains 


geeee sleeping cars attach 
ily except Sunday. 
Erie Railway. 
Depot. South Water ot. and Viaduct. 
ARRIVE. DEPART. 


BY. f Pitts Bares Fo een 15 ‘8am % Ban 

‘ast N Y. & Pitts. Express..*1055 am 3 Wom 

| oR Aommmonation.. t6 40am 
ee E spre. ae ‘8 6Bpm 
town Loeal..... ....... m 

OR div and ems Leal "11 Mam 


Mahoning Val Acco 
Pittsburen Wares... a 
New York Express..... . *800 p 
* Daily. + Daily except Btndg "t Daily ex- 
cept Monday. 
Lake Snore & Michigan Southern Raliroad. 





WHEELING & LAKE ERIE 


1iME TAGLE—IN EFFECT JAN. 8, 1888, 
Central StandardTime. 







































































SASTWARD. | No.5. | No, 7. |No, 9.*|No,13¢ 
Coledo........... Jv) 745 4m) 110 emul 4°O em!) 745 eM 
} 205 5 45 100 
230 619 1 45 
247 & 25 115 
303 6 40 11 40 Pw 
320 6 8 8104 
349 715 322 
432 8 OR 4% 
5 20 905 pm) 447 
548 940 pu) 5 15* 
553 705 am| 705 
625 7 Az 7 52 
635 7 52 752 
6 50 810 8.0 
: ‘alley J June.lv.| 2 0 734 RH 855 
New winheri’d 223 748 9 910 
Sherroasvuie...| 2 45 aw 4 25 9 2 
Leesville ........ 25° 818 9 40 9 40 
3owerston....ar| ? 58pm] & pw] 9Seam| 9 am 
‘anal Dover.....| - 57 Pw ]........0. | sees 
New Comerst’n| 3 8 fo ........] .cccccceess 
Cambridge. ..... ee 
Macksburg ..... 0 iy AEROS, ghee 
arietta........ar! 715 pwl........... oo 
WESTWARD,| No. 6.| No. 8 | No. 4 
Marietta ...... Iv| 64am) 224) PM .... 
Macksburg 5 130 * 
Jambridge. ...| 923 300 
New Comerst’n/10 23 358 
‘anal Dover... J14 am! 43<pm |... 
Kowerston... , 345PM | 955 aM)... 
Leesville..... 355 6 02 
Sherrodsville. 410 610 
New Cumber!*d 1) 62 423 6 22 
Valley Junc.....|12 20 pm| 5 02 - 45 
Navarre........... 250 535 735 
Massillon......... 105 5 50 800 
Orrville......... ar} 140 6 25 855 
Orrville......... Iv; 145 6 35° 913 
‘reston........ lv} 218 72 942 
Wellington ......| 3.05 74 10 33 
Norwalk........... 355 823 |1139 725 
Monroeville .....| 4 07 835 /1145 735 
Bellevue........... 4 23 945 11°9 751 
| ae 439 1000 1215 pu! 806 
Fremont........... 455 |lwi7y 12 30 823 
Harbor...... 5 20 pesumsecet tO 8 45 
Toledo..........ar' 620 pw li 15* | 150 pw! 9 40am 
No Zi © 25/1 ren Divi-’n.| So 2 |No 8 
45 pm] 7 4am) tr. Huroa Lv} SSrami 5 pM 
32 7 22 |Friese Landing, » 19 45 
5 » ; Ps lu al Milan ...... 9 28 6 08 
v av 04) Ar 9.8) Ar 630 
Ar pmiir  aa|~ ‘Norwalk... |iy “aulby aM 
a io pO NIN Eo vnne sores <inaaenson nck 
ie Dai ily 


Train \o. "is leaves Tole10 *745n. m.; arrive 
Monreev Iie }2 ib a.m and Norw-Ik 122 a.m 

This road is now open through from Toleaw to 
Bowerston. connecting “ith the Pennsylvania 
System for all points Kast 

THROUGH CAR SERVICE. 
Between Toledo, Cambridge and Marietta. 
and Bowerston 

and a, Youngstown and 


Pit 
“ Chicago, Akron. icassious and Pitts- 


M. D. WOODFORD,” JAMES M. HALL 
Gen’! Manager Gen’! Pass. Agt. 





vi 

TRAINS GOING Bast. oan’ West. — 

pt Vers Lamvod By...... a e* am *2 5am 
ges ee 1f5am %Maw 
o's N.Y. ‘Prokat kx seen "s 0am 

No. 2%, Rivria Accom.. RE ED nc peceseeensens 
BK. 19. Toledo & Sandusky 

Accommedati » as ere ae Tl" 05am seccaecaceoen 
No. 2%. Buffalo Accom EB 
No. 10,N. Y. & Boston ‘Flyer. ” *11 50am 
No. 12. N. Y.& Bos. Ex. 25pm %% 0pm 
No.2 Night Express.......... 19 @owm t10 pm 
No 2%, Conneaut Accom. reragcntaerecese > Apvw 

TRAINS GOING WEST. gon Bast. we 
No. 1, fast Limited Ex..... 12 15am *12 bam 
No.23. Cleveland Express. *2 15am 
No.3 Chi Ex. viaSand’y. 1 30am 15 4am 

0.25, Mich. Ac.via NOrw’ -..-.000-.004 5 45am 

0. 21. Toledo Ex. via Nor- 

waik and Sandusky... .....- 412 50pm 3 OWpm 
No. 5. Fast St. Louis & Chi- 

eago Ex.via Sandusky...... *10 Xam 10 55am 
No.9 hi.Pac.Ex a or’k *655pm *7 15pm 
No. 31. Elyria Accomm 

tion. to Elyria only............-s0.. a 4 Wpm 


No. 27, Conneaut Accom... 

Sunday train for Nottingham—. Nepart a: ha. m 
and 1:(0 p. m.: arrive 9:20 @ m. and 4:45 p m. 

Reference marks—*Daily. +Daily except Sun- 
lay. .Daily except Monday. 

A local Cleveland ged rm York Sleeper and 
dining car daily on No. leaving Cleveland at 
11:50 a. m., aeveves sade Central Depot, New 
York 7:36 a. 

For ferther: information as to trains, connec: 
h: apnly at the City 


tions and eleepi ge car ber 
Mercantile Baik 


Ti-eet Office 29 ark dt, 
buildirg Tel-phone — 


M. E. GAUL, . J. SMITH, 
City Pass. Ag’t. Gen't Pass. & Ticket Ag’t. 
Cleveland and Canton Railroad. 
Arrive. fai 7 Sherrodsville and Coshocton 
Kent at one 7 *7 14 p.m. 
Bedford—*7 :59 a.m., 1: Ue p.m., 7 16 p.m. 
Newhbureh ‘and Miles avenue—7: 10 a.m.. 4:15 
p.m. 5:33 p.m. 


Depart— 
Canton, Uher'Govilte & Cosh’t’n—7:00 a.m. an: 
8:10 p. 
Kent—*8: $8 a.m. and *8:3t: p 
Bedford-*8:38 a.m.. 4:45 v. ay ti: 10a,m., 5:45 p.m 
Newburgh aed Miles Avenue—t:12 a.m., 2:( 
Trai ~ by ane with *run daily. All other 
daily except Sunday. 
Depot at Ontario street. ann it Huron stree 
Cleveland, Lorain and Wheelina. 


eeicies DEPaRT. aRRIVE 
eelin, 
Ubrichsv ee. 


-- 6 452m 6 55 
4Mnm 9 ie 
Pittsburgh & Lake Erie Railroad 
On and after Jan. 2 188%, pas.enger tfain- 
will depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows. 
Gentra! time: 








P. & L. E. R..R. Depart for— 
No. 1, Cleveland, Bradford and East...... 523 a.m 
No. 5. Buffalo, St. Louis. Cleveland ...... 745 a.m 
No. 5, Beaver Falls Accommodation....... 8 40 a.m 
No.7. Buffalo, New York. and all New 
England points... 10 15 a.m 
No. 9. Chicago, © incinnati, St. “Louis... 110 p.m 


No. 11, Buffalo apres woe BA 

No. 13, Beaver Falls Accominodation.. ‘apes 5 20 p.m 

No. lt, Buffalo Express.. neh sensgeneean lt ane 

Arrive fron— 

No. .2 Beaver Falls Accommodation...... § 3 a.m 

ne 4, Buffalo and Cleveland Night Exp. 6/5 a.m 
o, Youngstown Accommodation....... 9 20a.m 

No @ Beaver Falls Accommodation, ....:240 pw 

No. lv, Chicago, Cincinnati & St. Loz.s, 135 p.m 

No. 12, Buffalo Express,.........-..0--sasesose 5 45 p. = 

No. is Cinein..St ILouis and Cleveland, 85 p 


No. 14, C‘eveland & Buffalo Express...... 1N3) * 
10 ohittbareh & Lake Erie trains Nos. 4, 15. 8 und 


E. HOLBROOK, General | Saperinvondent. 
R. W. JONES, Master o spain, 
a/b. SMITH Gon'l Poss Act Ploskase 





Scioto Valley Railway 
Me ny dag ge 
n effect May 27 


and unrivaled equipment. all combine to make 


desirable route between the East and the West 


volumes of smoke that so greativ annoy passen 
gers on lines using Bituminous Coal. 


PY, Wapne, Cincinnati & Louisville 


RAILROAD. 
THE POPULAR ROUTE 
BETWEEN THE 


NORTKandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIAN APOLTS, 
TERRE H ‘UTE, 


EVANSVILLE, 
AND ST. LOUIS. 
MILES SHORTER 
1 —BETWEEN— 1 3 


Fort Wayne and Indianapolis 

Than any other Route. 

22 “Noe dhianre® 289 

By 3 HOURS, Between 

Louisvil'e and Fort Wayne. 

—0-—-— 
Ask for Tickets 

—VIA— 

Ft, Warne, Cincinnati & Louisvill: Reilrosd., 
For sale bv all Agents of connecting Tynes, 
EAST. WEST. NORTE AND SOUTH. 

W.W. WORTHINGTON, S. A. WIKEL, 
FORT WAYNE IND. Ae 





The Picturesoue Lehigh 
Valle y Route. 


Two through trains with Pullman ears at- 
tached are now run via by this beautiful scenic 
rozte. between Suspension Bridge. Buffalo. Nev 
York and Philadelphia, leaving Suspensior 
Bridge 8:35 a. M. and 3-40 p. w., Buffalo 9:15 a. 
uw. and 5:15 Pp. m., connecting with al) trains from 
the West. 

Passengers hetween the East and West passing 
over the famed LEHIGH VALLEY ROAD wil! 
experience the pleasure of a trip through th: 
most magnificent and picturesque scenery in th« 
world. prese-ating an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 


«he LEHIGH VALLRY the favorite and mos: 
Anthracite Coal is used entirely. guaranteeing 


the passengers perfect freedom from the dense |! 


E. B. BYTINGTON, 
Gen’! Pass. Agent Bethlehem, Pa. 





THE SHORT LINE TO ALL POINTS 


North and South, East and Southeast, West 
and Northwest. 


TRAINS GOING SOUTH 























STATIONS. _No. 2.) No. 4, ) No. 6, 
Columbus............v) 7 10 a.mj1] 2a mw! 5 4 p.m 
fea = (ta 
ly) 3 1556 ® Manvuracturers’ and Dealers’ Insurance R 
13 s G UT p.m rt 2 isters with special ruling for number of te ey 
$3; * f 26 * 30“ | Company, seven spaces for amoun'son different 
H «. [244 | 049 1 | property. amount of poliev. amonnt of preminms 
90 aa 1 30 ; 73) a time of expiration. ete.. will he sent post- paid on 
9 3 ‘ 2; aa ca aa recei:t of $160. Or we will give one asa preni- 
: ‘3 13 y «| gage [um with each new subscription tothe [ron TrabDk 
Ete ~ 12a “1s 7 pe REVIEW, price $3.0u per year. 
027 * | 257 * | 903% ; 
050 “1320 “19 * Address, 
165 Z 335 oy 94) > 
12 44 . : & a Gleveland Printirg and Publishing Go. 
‘ 5 “« 7] x . < 
rontone ee. [itso “| 430 © [logs « Cleveland. Ohio, 
etersbure ........... 1200 m. | 43) “ |1035 * 
\shland...............Ar 1230 pm! 400 p.m!'11 05 p.m 





Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 


TRAINS GOING NORTH 





















STATIONS. No. 1. No. 3. No. 5. 
Ashland .............. Ly! 240 a.m: 900 a.m] 535 p.m 
Petersburg ..........- 3“ 19m * 16m * 
OS pea s Bt ED Beeey 
Hanging Rock..... | 336 “ | 9/6 “ | 625 * 
Havernill... ......... $46 $* [10:7 * | + oR « 
W heelersburg...... 496 ‘** |1023 * | #55 “* 
Sciotoville............ tm Rs * ite * 
Portsmouth........... 427 * 1905 * | 715 “ 

ucasville -§ $4@.* AEE * 1787 
Big Run a.‘ (2B ite * 
~iketon 518 * 11148 * | 807 * 
Waverly 530 “ |1201 p.m) 820 “ 
Sharon . 540 “ |1211 “ 30 ° 
Chillicothe om 1320 * 1 ote.* 
Kingston ... (i SWOT BRo@if F Bo 
Vireleville. Meme Re Bhd OF” B., 

ville... ac 11? 128 * eee 
Lockbourne ......... 7a * | 373° tee * 
Valley Crossing... | 898 * | 239 * 1031 “ 
Colurabus............ Ar! 820 a.m! 3.00 p.m 1050 p.m 








Train No. | daily. 
Trains Nos. 3 and 5 daily, except Sunday. 





COUPON TICKETS, by the best routes and Arrive. Depart. 
to all principal mints in the United States and | yates Jnrection Mail ‘TMam °7°00n 
Canada. can be found at the ston, hillioothe Marvetta Exore 8 ............. NG bpp dh 
Columbus, Circ‘eville, aaew rm | ¥ y oes Cana! Dover Express... 4 0p m *1/ 09 . ” | 
yb even & Portsmouth, Irontcn. Akron & Cleve. Accom....... *T4H pm *7454am 





For further information relative to rates, con. 
} oe and through time. call on your Ticke 
nt, or ad ‘ress - ROBINSON, 
ij 0.3. ARCHER Receiver. 





Gen’) “ass. & Ticket Ag’t, Columbus, Ohio. 


- 





Week Days FOR DETROIT 2.10 P. M. 


Special Sunday Night and Thnreday Morning 


« | Four Trips For Mackinac per Week, 


E. B. Wuitcomes, G.P. A. 


Expiration Registers 





Detroitsa Cleveland 
STEAM NAVICATION CO, 


Trips, July and August. 


and Lake ¥u’on W-y ports. 
All Departures from 23 River Street. 


T.F. Newman. G:A 





VALLEY RAILWAY. 


Depot foot South Water Street 


« No. 69, Pittsburgh Express 





*Duily 
+Duily. e* cep* Sunday. 
WM.THORNGIURGH, R.A. CARRAN, 





Gen. Manager, Gen. Pass. Ag’t. 





7 
‘7% apa + ¢ 
v= 


THE FAVORITE 


AND 


Picturesque Route 


TO 





New York, Boston and the East. 


——__e——— 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 

a 


VUhange of time goes into effect May 20. 1888. 

Central. or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 


epart 
No. 62, Mahoning Valley Accommo.....t 6 40am 
No 72, New York Express,..............0... *820am 
Vo. 72. Fast Pittsburgh Erpress.......... *820am 
No. 64, Fast New York Express........... *30pm 
No. 64, Pittsburgh Expressg.................. *300nm 


ee S00 pm 


Vo. 66, Youngstown Accommo.......... 
+1110 pm 


No. 68, Pittshurgh Express.......... 
No. 68. New York F xpress. ............... t1110pm 





No. 70, Pitt»bureh Local Express....... *1140am 
No. 74, > henango Valiey Express......... 14pm 
Arrive. 
No, 73, Shenang»? Valley Express......... +92am 
No. 61, New York Express.................0.. +545am 
Vo. 61. Pittsburgh Express.........c.ccccce +545 am 
No. 65, Fast New York Express............ *1055a m 
No. 65. Pittsburgh Express,..........cec00.. 0} am 


No. 67, Pittsburgh Express 
No. 683, New York Express... .. 





No. 77, Youngstown Local...... 
No. 13, Erie Express, carrying “express 
matter only, from all points 
East and South-east. carries 

Mo passengers (exce t Monday) 12pm 

*Daily .+ Daily, except Sunday. 

&@-This is the only route by which passengers 
san reach Corry, Flmira. Binghampton. New 
York City and intermediate points witnout 
change. No change to Bostou and New Engiand 

sities. 

Haggage checked through to all points Fast. 

Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
ind at <entra! Depot, South Water street and 
Vv tates, Cleveland. Shiv by Erie Express. 

. B. THOMAS, 2d Vi ice Pre-ident, 
Oleveland, 0. 
L. P. FARMER, Gen’! ne. Agent, 
~~ York. 
W.C. RINEARSON, Ass’t G P. 
Masada, 0 

M. L. FOTTS, Citv Passenger Agent. 

141 Superior Street, Weddell House, 
Cleveland, 0. 





Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta Caliwell. Cambridge, Newcomers- 
town, Canal lbover, Canton. Akron, Cleve- 
land, t:uff:to Toledo Pittsburgh. New 
York. Coshocton, Newa k Zaines- 
vule, Columbus. Chicago 
and St. Louis. 


In effect April 224, 1888, 





GOLNG NORTH. GOING SOUTH. 

















! 
No. 4. | No.2. | STATIONS. | No.1 | Vo.3 
9 55am} 200 am|..Parkersbarg...| 245 P 55 a 
12 Pm) 8 45 Mar'etta. 10 15a. ] 713 
+ a i a eee Caywood 55 6532 
12 48 71 - Stanley......| 949 47 
100 72 --Whipple...... 35 6 32 
130 Tane Fi arner 92 6 22 
1 23 ot am, CEE BIGGS cco 912 tg 
130 755 .. Macksbure...| 9 05 302 
1 37 801 ...Dexter City...| 8 58 5 oH 
141 % 05 .-outh O ive...) 8 A4 5 5 
1 4% $12 = |......Uudlev......| Bf / 5435 
1 57 x20 .UCald well...... 840 5 3€ 
207 8 0 Belle Valley... 8 30 5 26) 
217 7 ay Pare | SRE 819 514 
2.9 852 Pt. Pleasant 807 514 
242 9 ut Byeeville 753 450 
300 925 (ambridge 7 36 435 
307 9 2 ..-- Ul ham’s.... | 7 27 427 
314 9 40 wey iy ee 7 20 420 
3 24 950 ..himbolton, | 710 410 
3:9 10 05 .. Guernsey....| 6 16 355 
347 Ww12 Post Kov.. | 649 347° 
3 8 02 N. Comerstown! 6 40 3 38 | 
405 ww Oo Tas W .if’s ..... 6 31 829 
417 10 43 -Phillipsburg .| 620 317 
422 10 48 .B ack Band.....| 614 312 
428 10 54 .. Turner’s ....| 649 3 06 
48 11 U4 .-Canal Dover.| 600 am) 257 
5 00 11 27 ar.Vali’yJ’n.lv 235 
5 62 1 “5 iv.Va I's J’n.ar 2 20 
1219 pm!......Canton....... 130 
BAD oP cies Akron....... 1231 
2 36 Cleveland..... ll 2, 
8 10 Suffalo...... 540 
11 189ml 620 *...... Toledo...... 705 














Train No. 8 ‘eaves Marietta at 140 p. m. 
V hippie 240. Warner 3.00. Fl ba 3 20, Mact sburg 
335, Dex er City 347. Caldwell 425, arriving 
Cawhridze 6:0 p m. Train No. 5 leaves Valiey 
Junction at51 p.m... arriving at Canal Dover 
53>p m 

Through coeenes ontrains Nos.2 and 3 be- 
tween Varietta, ‘‘ant n, Akron, Clevelan’ and 
Tole io. Close connections wade at Marietta 
with .W.& B.M. © &N.,4, 4 0., and Ub1o 
' i-er Packet ; at Cambri ‘ge wth B. & Q., east 


| and west; at Newcomers own with P .C.& oa 


ea tand We-t;at Cana, Doverwth C, L 
and© & ¥, north and east: ar Valley Junction 
with W. & L. "E. and Valley By. 

. K. Ricsarps, 


A. T. Wickorr, Gen. Pass. Agt 
Gen. Manager, 
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: 11% | Malleabie unions Double Extra Strong. double list of Extra AZ ES: Ir’ 
G ‘te $32 and % to 7 in........ Fo esceian eMeieneeesees 12 # flange unions..... ....... pasapdoisescceses 72% | Strong. Rae S 
8% in 14 | Long screw, v 
Gas pipe hooks ations 50 al2S x | a 
Flats. ots. Cast bg od flanges, manifolds and expansion 6 ~ lew sess aa 
. SiR ie II iiss dserenientenntieiusniorantalee sibel " ® s| 
2 to 9-16 wide by 2 to 96 thick..............sscsssesesevers v Hook. ring and expansion plates. coil ons a a i 33 RENT QR x |8 MOULDERS’ TEXT BOOK + 
stands. SS “ . “ - 
segeemer and O. H. Steel. tet. | [ron body: Globe, angle, check. cross, _|#&s ¥]= e 
b rice. 0°3¢| Safety. burterfly, throttle, back pressure lead = - 
Machinery «...-0.s-0seereerereeees easensens ase gyice. 2 and foot valves... daanseevenstseocnce sovaeieany OOM ID a® ¥ & 
H 1s oe 02 Z — yeas: Expansion joints and iron cocks, a @ | av0g “4 fee 
OF TE ERE A PEE LER — * = 
Sleigh TROD .5,<nccccnssesescesesccccednosese 03 | [ron body: Iron cocks with brass pluge...... 6410 2 et > 2sse © g |* BEING PART II OF 
Le eg ag mee ee | 03 piraight wa valves — mensecrme sxe oom zs =lesn2 2 Bas 
‘Vor extya sizes. see classification below. mand radiator valves pic ape tnaceand mh #10 bho ¥| pe 
Machinery Steel. orottle and butterfly va ves............. oc secees | So - é 
Brass: Fin. globe valves. with finished ei Z| 
ROUNDS AND SQUARES. Goose Sines oc ; = eae AMERICAN FOUNDRY PRACTICE. 
: ots. per ba Bra s: Steam, service. meter and union -|82 - |Ssss = ry : 
1t03 im. IMC. .-crssseseesenscereeersneseserseenee ssesee D3 | ,, meter cocks islasnhaiscestipbligiciewotpiie’ 5734410 tS. site 7-1 edhe a 4/2 
oe ee 1:0 | Brass: Expznsion joints aud steam bibbs.. 5ué10 ¥| 2° amie P ° 
4 ne 0 02 ae rag gauge cocks meets ss ims é | z 
1 te ceaseee sonsnnnannnecsonnnnnssnssesacs , inghaw 6 be 
to 11-16 931 Gas OIE PM icittiinnd is -pentncnterenscsesaniens 50 - | 33 > Presenting best methods and origina: 11 les for 
“ 0.4 : 
to 7-16 MM ttetenensenensensenasnssnsensacensensncense seeees et (il caps. tubricat -r¢ and air cocks.............. 60410 oo genet > | Fs btaining good, sound. cloan castings, and 
K-16 to 11-3% ‘g'7 | Cocks forsteam gauges............... Bosimsikinanks 6 £10 B1S :| = rai : 
and 9-32 “*— A szeerearseeee-O-7 | « yiinder cocks 5Of19| . eae! > 2ss= ) ¥| sia giving detailed descrijtion for mak- 
achine entting, specified lenathe, ab’e 24 in. ~ COMP. GAUGE COCKE.......+....ccecccsceesesees orceeees £10 | 8 IS 2) RSre = zs > ing moulds requiring skil! and 
Machine cutting, specifiet lengths, 1t» 4in...0.4 | warer gauges, steam whisties and whistle - | +>) -ISZ7 1 3 ri 
Machine entting to specified lenuths less than]  Jatyes ne Nae ae -. o s | § experience. 
12 inches, aconrd'ng to contract, but not less than | Gas fixture fittings... ccccceeeec cee, B\=(46 } g/—-_) ail 2 | Alro containing a practical treatise unon the 
0.4 cents on each size extra. Sawing, one-half | yoNamara bydran's and street washers...Spec'l 2 = iif < nm\* ls &| construction of cranes and cupolas and e 
of the above exten for cutting. Stop cock boxes... -o-Spee'l | || 3e| = Peru Ssiis PI melting of iron and scrap steel in 
FLATS. cts. per Tb ex. | Galvanized wiought iron range boilers. to <i Be ao = o\s =| 3 Pons 
i 1 im. thick.....ccesse-secoeebase | 52 gallons.........coceove: . : 65) = ise) — | pe 2) |o|?!“l¢ m foundries. by 
1% to & in., bv 5-16 to , . Raleau i boil © ya : o © 
1% to Gin., hy &% and 9 32 in. thick.........sceee- 0.2] Galvanized wrought iron range boilers, 50 | ‘| iS 2(€]</4 
1% to &in., by 3 16 and 7-22 in, thick.......... .... 0.2 a1” vegamnavencecensnsnees avesenennwnersnnee eesee 1a = | Ra| = a e |» 3 
1% ep ahd % rr ae & = OA Gees ad yuo — POSS 2 « 3] =|€ 
to - 1n., "¥ + CETON ..cccceeereee cone 7 eS Se ee eee ey On oe Cree Naes Tar Ore ry a . > >i oa 
1.4 | Closets . ’ Spec’l x > - 
“a8 Cast iron soil pipe, to6 in. inclusive.......... 60);= |* | ba 2 2 ain } = THOMAS D. WEST, 
0-4 he “ fittings, to 6 in. inclu- = | ye| © =) < = 
0.4 |. 8ive........ soseaseeees enncreresocenecasenseoscocnsesose cocees 65 bed estes = ly7T- 3 
8 | Cast iron sinks............006 sess motes Lee Si|ls 
0] Ae ROD, SithBenevnomnrenmnnrsern aie | 3 sz 
ive-w nts sue oe 
ven il : ES a [a | Pasig ar ate en enmie, regan 
Kough and fin. plain, tray and bath bibb: eh | x || Member of the American Society of ¥ echan, 
“ * stops, shower stops. hy- + 55410 ea oa Y|*|=] ical Engineers and of the Civil engineers 
drant ni ball cocks..... 2... -ceescesesees = |= Club Of Cleveland Ohio. 
g 
SFRING STEEL FLATS. ots. €X. | Cow pression: ~ |< E 
4in. by No. 4 gauge to 4 in. inclusive,base | Rough and fin. plain. trav and bach bibbs.. 50410 = | se* = 
Tate yin. by No. | gauge to $ eauge . *“__stups; urinal. hopper. hy- -|&* i} 4 12mo. Cloth, * 2.50 
lto3in by No. 5 gouge to7 cauge ** OS] drant and ball Cocks... ..... .-sccsccrsseeseesees O&10 oe 4° ¢ : ; = 
% to 3 in. by No. & gauge to 10 gauge 1.0) Basin cccks, from No 1 to 13 inclusive...... 50410 | id : : 3/| Fully ilhstrated and with complete index 
to 3i2. by No. 11 gauge to 16 cange ey A . ** above No, 13, and double s| :2 3 2 2 Wii ce mailed. prenaid, cn receipt 
to8in, by No. 17 gaugetoMeauge “ .3.5] basin 2) wz ; = of the price. 
to % in. by No. 10 gauge to 1% gauge S$.) ] Shamvoning and sink COCKS.....00++-eeeerseeee: 4:&10 hl fe ee =| os 
to in. be Ho. af gange te » maee - ay Eaatsy cocks..... sovararessrvecooneoesrereonennewennee pak | ie ; ¢ > 8 , 
to & in. by No. 21 gauge to 2+ gau id unpoo ng sprinklers.............+ eamnedesicets S| 3. Fis “ pes 
end Open Hearth cut to length, 21] Dounle bath cocks and chain stays............. 50410 £| iA £ i: S| :| Z|, On receipt of $3.00 we will serd the above 
ach end nver 1-10 cent per lb. extra, and under, | Hose gonds, plain a:d water back OEP ans 3 Hed - e is a book and the Lron Trape Review for one year 
y special contract. INBS «0.00005 : = i=] - s~ S ‘| @ 
ROUND SPRING STEEL. cts.ex | Boiler couplings, ground oe sis 10 e| tb $2 a S]2 : Address * 
to 1% inches ~— Boiler couplings plain face. per Bia 22 a =|< 3 
to 9-16 me OR | ap fOterrecsecesseseceeees ssensnse net, $i.20 10 313° getr 2 B 
to 7-38 inches....... ?) | Basin plugs and grates; bath. sink and P| &- ae £}.°| 4|CLEVELAND PRINTING AND PUB. CO 
16 inches : “15 | .. Wash tray p'ugs...... 19 s| fe @ tf: ¢|o|f F 
Yi Bunveovoceeernserersersceseresssesesssseeecovesseresessenss setdoving nipples ant paneeneeoen | 3 EE 3 a le & 
Eng teel. nion joints Z n Zz : 
J —- End b pie rma street washer sraedaieenene » a CLEVELASD. OBT®, 
DB.-++25 as A SS | CTR RIE 
Hob on’s a Hydrant and basin clamps, satenten 
iit hi, - Br eee oO” ts owen RE Nats 
Burden Boiler Rivets. Pive taps. reawers and dies Seas ahs Cas kaensdnte 6 O Cl ad. Pa * t C Order direct from the 
ste aang inches 4 ig | Pee area 8) Tron INT UO. tron ciad Paint co. 
Bridge , %, 11-16 and % inch diam onseene OF as Sided tavtedivarel 66 ’ 
‘ Rolls and — wy, “ in ms stan = 60 3 5 Factory 75 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, As get the pauline 
Furnace floor »"4 straighten plates.....134¢ “ tillson Ke article, and save ty of 
Housings ana castings not otherwise specified be APIMStFONE.......000- 20000: 25 & 6 CLEVELAND, OHIO. suit for using an article 
1% wa POONER GE CRIT. ssscenssensestonsegsoes 2 & 5 e in violation of the 
Guide plates - Roase......... 30 mts issued tO Wm. 
Spindles and Coupling boxed................cccsse-« 1%c ” HSBUET 8.....rcse-veseceve- cocccoseccnececese Ww reen and now owned by 
Gand —_ ond minions, 1 ae pecans a Pips tongs: , seca ty adjustable... ......c000. this Company. 
rolls an ons, size..... cedekatliness } sag arerki .... ... 
Rolling mill castings under Sot 361°. +. See IRON CLAD PAINT 
ings under SOD...... .......cc..ce00 2¢ sid PUIGIE ©... cnsannepeneccncsenstepesesceess 
Spur and bevel wheels, large 3 ¢]| Vises: Plain pine is the most dur- 
Sour and bevel wheels, smali 3 Smith eqmb ss ncseenmmne nnn able, most fire- 
eys up iiinsassn ceases Secsenscccscsveqstesense c ? arker’> com 
Palleys over 30 ae Shc a om Bauer 8 pipe and bolt.. ae proof and Cheap- 
ngine castings, ac AchinistsS’ 1 AMMETS......cccrcrseccccees ses secereeees 
Seley dee ees Bic | Corver rei est Paint made. 
: PERO CRE RS A: 
SCRAP IRON AND OLD METAL | °° “ters bureks a RURNISHED both Dry 
Net Ton. = unders Ce i 
No. 1 R. R. wrought s6rap ...-....cccccc0e a seve $23 00 " St) > ae a ae 50 & 5 Used by Nearly all 
No. 1 wrought scrap..... 2000 | Malleable oiler. and hand lamp........... <+-e- Spec] the Rail oads. y 63 
No. 1 Machine Cast Scrap..........0.s.ccesseessencess 15 00 | Screwing stocks ane aoa 
Stove plate (free from burnt iron)............... - 1050} \rm-trong 8 adjs-able stocks and dies......25410 
rate . 11 00 | Wa-te, at manufacturer’s prices. 
Pives and flues (Clean).............sscseserseeeese eee 13 0 | (das fitters’ cement... o-seeeres SPOO'l 
a ee Fe = M = oe we AA i. 9, ig ne Le TE I Ae i meet ® 
oop an nm ' lle ros. cement...... pec - S 
ase ied Sh “sect Cleveland Co-Operative Stove Company. 
Light sheet irom .............. s..ece0e Jest’ ene aieanie 10. OF | Mineral wool..........cccccosrsseee oeeree --Spec’l 
Axle Carpangs sped — pe srerenennenonen 6 - Le bricn tir g oom pon ogee aie pon ~Eveg] 
rought turn WE ND seve cicsscans : | Malleable iron fittings, black and galv...... 
Wrought iron, oily drillings............00....++ - 140) W abt iron co pling: and nipples, black ——-MANUFACTURERS 0F——— 
Set Cerne - 110] and galv........... 
Uncut wroaght Seem BOUIEES..<cccccecccececess..:.. ao Standard Wrewghs i ee Gas and 2 
Steel boiler plates venwes, 14 5 ee W. d ’ : 
often ea io | — Ts cz] ta, |Stoves, Hollow Ware and Plumbers’ Sinks. 
‘] ate oe = 2 “2 . 
Car WRENS wrccccrcrorccccosccssetevccescverecceres soceeses 2000] SEs] 62x) or] 8 g5. 32 5 
Old copper pri) 7 | s&s) 25) foe) 8 |=si| e785 
No. 1. H. red Brass g%| STEVE s|E.F| 3 | oe th ES PRINCIPAL HOUSE: 
pea seliow brass sesenceees evsececeeneoscenes es 422| “3° as A |4 Ky EE & 
rass u a 
ino 8 cages See es pee 
ea 8 eS : 26 to 36 SUPERIOR STREET, 
P| oot |oos | tax | ‘om | er | 005 On the Viaduct, CLEVELAND, O. 
4 |004 | 005 88 | 042) 18 005 
one |om”| woo | oe | i | 08 
or Pe 4 Chicago, Il. Des Moines, Ie. 
007 | 009 113} 1121 la | 005 : : J Mi is, Mi 
1 | 000%) 012%! 134] 16) 11%) 066 cates HOUSES {Tadfanapo ie Ind REPOSITORIES +] Mtbneapete pina. 
1x6 0124¢| 917 140 | 22 | 114] 007 F 
1 022 | 025 14 | 26 VW 9 008 
2 08 32 154 3m li 010 
Pies (38 | atl ae] | B 
3 058 | 96 217 f ' 
341070 | 086 | 2] 9% | 8 | OF Cl 7 ry 
Moe te | Bide] §| 38 eveland Found 
4 100 ‘ ¢ 
s*|im |15) | ae) us| § | 0% | Clan esti amar ss 
6 1 66 200 20 | 18 7 8 070 
i 13% leo | 8 | te |  MeMecearent hee 
8 27 P 7 
Patent adinatabte ell | ii ‘ge | io | | LBs Car Wheelr 
o coblng | 3% Sr | 1502) $ | 150 | 1 sigos and kinds, with and without Axles 
a) wl ’ 
8 775 sr 4 00 $ shilled Faced R. R. Froas 
i tings for wrought iron e iss ‘minol & STREET RAILROAD TURNOM'. 
Pipe, black and galv CF .—— - Nos 9,11 #18 } Bowler & Co 
sand plugs 7| Extra Strong, double shove list. Winter Street. 
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IRON TRADE REVIEW. 











N. D. Pranee. Prest # Gen Mer. F LL. Freeer Vice Prest. & Treas, A. M. Attyn, Seo. | 


—-THE— 


WHOLESALE 


Pine & Hardwood | | 
ruumber Dealers, 


| 
47 CENTRAL WA4Y, : 
Cleveland, O. | 


Fine Harawood Finishing Lumber a Specialty. 


PLAIN OAK. phd 1) OAK ASH. OR FREY, WALNUT, YELLOW POPLAR, HICKORY | 
D BIRCH, mate MAPLE, BIRD’s 'EYK M MATiR, WHITE MAPLE, 


Bridge ‘and Uar Timber Cut to a 





ome Nake Vien hs a | 








F E. Drury, Pres’t. H. P. Crowell, Sec’y. 


THE 


Cleveland Foundry 60., 


CLEVELAND, O., 


Manufacturers of 


Light rey Lou Cartings, 


Japaning, Electro-Plating in 
ickel, Bronze and Copper. 


2 Hardware Specialtics made on Contract. 


We solicit corespondence and samples for 
estimate. 
OFFICE AND WORKS ON 


Piatt St. and C. & P.R.R 
&@-Take Woodland cars to Carr St. 42ly 
























} 
} 
CH. KLM, «OUTHERN PIN a 


OLEVEsLAnS WHEEL & FOUNDRY WORKS. 
een MAHER & BRAYTON, Proprietors, 


. Manufacturers of 
» Car, Engine, Truck and 


Tender Wheels. 
RAILROAD, ROLLING MILL 


and Machinery Castings. 


and Turnouts. 


Chilled-Paced Railroad Frogs. 


Office: 20 Carter Street, 
& Works: Cor. Carter and Collins Street» 
Cleveland Ohic. ? 


Wl, PROSLET UCD, otevetsne 0 








(spies MANUFACTURING CO., 
180 Golumbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MeMyiuekr PATEWT 
Revolving Steam Derrick, 


SBATON RIVET & BOLT HEADER. 


ute MNFRS Algo General Hoisting and Gia tiallen Machinerv, Coa! and 


ge seas plc ine 6. Ore Buckets and Dump Cars. 






RM 





- 





GARRY IRON ‘ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 





Tools, Suppfies and Machinery. 


ACENCIES: 
STERLING 2MERY WHEEL CoO., 


BICKFORD BRILL CO., 
UPRICHT DRILL PRESSES. 
CHAMPION BLOWER & FORGE CO., 
Blowers, Exhausters,Forges,&c. 


I. B. WILLIAMS & SONS, 
Oak Tanned Leatner Belting, R. H. Lace. 








A:bestos Cements. 


Mineral Wool 
Hair Felt, 


Coverings and As- 
bestos Goods of 

all kinds. 

JOHN A. McCONNELL & CO., 


6) Water Street, PITTSBURGH, PA. 





The a ove cut rep~esents Rerd’s Cele- 
brate i >eccional Covering. 


Mention this paper. 


Emery and Corundum Wheels. 


eceamerehd ARR Y 1 Secigan<s 
tote ea AOORR U OA FED 


fron Roofing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO. 
&@ Send for circulars and price list No. 


BRICK oI "aa MACHINE 








FREY SNEW 






from|to 20inches 13 styles CLAY C CRUSH ERS 
Machines with or without Crushers. 6 different Brickmachines. 


Avvress FREY, SHECKLER & HOOVER, Bucyrus, “OHI0. SSS 


THE TNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


Aetna Medium and mee Speed Engined 


| 300 to 1000 Horse Power. Latest Design. 











Cambridge Roofing Co.. 


Menufacturers of 


CROWL’S PATENT STANDING SEAM, 
Plain Rolled, Corrugated and Crimped Edge, 


i Roofing, Siding and Coiling, Made of Steel and Charcoal Iron, awarded 
First Medal by the New Orleans Exposition. 


CAMBRIDGE - OHIO 








@ Jivtouanc OMATIC “Dou OUBIE PRESS- 


ne ace, 
JBRI ors PATENTED: ” pe 












JAPROVED Brick fitacuipe: OSE IS Ofrice ‘Boose, <> Five 
mr e | 
~ (ay (RUsHERy, (ARRIERS. x YaReQuPruins, ffs Even Ave, pone hs 
ARROW; & DRT an apie: Llevelarc, L. 


fake 5 Tuck. 





For Rolling Mills, Fureasss. Pipe 
Works, Grist and Saw Mills, Ete. Also 
Manufacturers of 


Upright Engines from 10 te 160 H. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 


M. V. SMITH’S 
Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Ohio. 















CINCINNATI, OC. 
Manufacturers of the 


ss Hero” . Vertical Boler-Feedes, 

























REMOVABLE WATER CYLINDERS 
avnd Jor descript: ve circulars, 



















and 


INE 
matic 
CUT 
OFF. 


Engines 
and full 
Factory 
ITFITS 





CO,, 
Purchasers 
—of- 
fo GOWAN 


PUMP (0 
Bst'd 1862 


























The “Armstrong Purifier, 





WITH 


Exhaust Heater Combined, 


Purifies the teed water by 
means of the live steam. ad 
heats the w-ter upto the bolling 
coint by means of exhaust 
steame 

A full description of thiq heater, together 


with a valuable treatise on steam boilers, cent 
to any address, free or charge. Address, 


W. C. ARMSTRONG & CO., 


13ly : SPRINGFIELD, O. 





Sandusky Metal Works. 


FRED KRANZ, Proprietor. 


IRON LIME KILNS, 


Copper, 7 Steel and Sheet — Work for 
PLUMBING, GAS AND STEAM FITTING. 
STEAMBOAT WORK A SPECIALTY. 








Manufacturer of 











rewers and Dist 


























OFFICE: 73% Water St.. 
SANDUSKY. Ohio, 




















Corner Water and St. Clair Streets, 


WWORSWICkKk MEG. Co. 


MANUFACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND ee GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


manufecters o¢ 1 Ne Worswick Patent Radiators. 
AGENTS FOR IRON PIPE AND oe TUBES. 





ver 25,000 


™ (Ss. 





CLEVELAND, O. 


OTTO CAS ENCINE WORKS 
Schleicher, Schumm & Co., { Philadelphia. 


orizontal OTTO Gas E 
Herero rEO Gas baad 


Combined OTTO Gas Begins | foun g 
Sizes: 1, 2, 4, 7, 10. sts 25 and 50 horse-power. 




















Twin Cylinder “OTTO Gas Engines. 
reed | OTTO Gas Engine Dynamos, 














SEBASTIAN. 
@AY & COMPANY'S 
Improved 
Screw ‘utting 
foot or Power 


Culeiogee of Lathes, Drill 
a repetion delicl aa ae. 
and ~upplies ma’ on ap- 
pileation. Lathes on Trial. 

164 W. Second “t., 


CINCINNATI, O. 





LATEST IMPROVED 


Western Washer 


This Machine is now in 
the hands of 


"SHOW S}f UO Aj}9/4}S PIS 


Five Thousand Dealers, 


And in use in more en 75.000 Househo'ds. 
We guaraniee 8a with each m-chine. 

* It meets mth profit bie aut sarisfictory saie 
everywhere.’ good margin in it for dealers. 
Write for catalogue and terms 10 


Ths Horton Mfg. Co., - Ft. Wayne, Ind. 





SHEPSRD S NEw $60 
Screw Courtine 
FOOT LATHE, 
Foot and Power Lathes, 
Drill Presses, S-roil- 
Saw Attachments. M. n> 
drels, Chacks, ‘Tw st 


Gan Lathe. $1.25, 





Lathes on payment. 
Send for uifainien of outtts for oe or 
Artisans. Audress i. SHEPA Agt. 

12% RF ot St.. Cinein ati, 0. 





E. E. CARVIN & CO,. 






Manufacturers of 
Machirists’ & lron Workers’ Tools | — 
LATHES, PLANERS, MILLING MACHINES 

AND DRILLS. 

| < 

SH 
i FEO 
i & = 
BES 
| cf 
a4 

ees 
bee 

- zB 

—— 24 

) a 


Special Tools for all kinds of Manufacturing to 
order. Gear and Rack Cutting, Milling and 
Index Drilling to order. 


{38.143 Centers&t., NEW YORK, 


W. BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jesson & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleable and Cast Cas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way alves; 
Boston Belting Co.’s Rubber , Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, 





ETC., ETC 





@. W. STOCKLY. Premdent. J.J. TRACY, Vice-President. 
J. POTTER, Treasurer. N. 8. POSSONS, Supt. 
8. M. HAMILL, Ja., Asst. Secretary. 


W. F. SWIFT, Secretary, 
W. J. POSSONS, Asst. Supt. 
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SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush,‘for Electric Lighting,. Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now In use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 
THE BRUSH ELECTRIC Co. 
CLEVELAND, OHIO, U. 8. A. 














AGENCIES EVERYWHERE. 93 
Eo>x, Turret ai Spwced 
LATHES x &&% 
.And Brass Finishers’ S Eg ‘may 
. TOOLS. : L bet 
e = > 
CACE MACHINE WORKS, —5 
Waterford, New York. mM a? 
FROM *. TO 15,000 Lbs. WEIGHT, 
aad of uneduailed str blow hole, 
4 at) k of 








Brush Electric Co.., 





























AUTOMATIC 


Vertical Engines, 
Especially designed for 

Small Electric Light Plants. 

Perfect Regulation. : 


5 to 20 Horse Power. 
Send for Specifications and Prices. 


LLOYD & GRIFFITH, 
Erie, Pa., U. s. A. 
Mention this paper. 13ly ; 


PENCERIAN 
TEEL PENS 








OTTO RUBBER TIRE _ 


BIGYOLES. 
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Qrder quick. Also hen 
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WEBER & LIND SIGN WORKS, 
Artistic Signs. 
Cor. Ontario & Huron Strs., 
ie age o. 
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MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240 CLEVELAND, O. 


Patents. 
H.T. FISHER, 
SOLICITOR AND COUNSELOR, 


Late Examiner U. 8 ao ic 
pert 
x sa ee 
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f AS T | l Gi \ CHESTER STEEL CASTING CO., 
chester, Px.) 407 Library St. Philadelphia, Pa 











So Es RAT Bo ‘ 


- 644 and 646 Broadway. 





















































IRON TRADE 





REVIEW. 








THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS UF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


SPECIALTIES.—The Litin .Double-Jaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howland’s Rapid Amalgamator ; 
Secor’s Im ¢ rikeas Amalgamating Van (for treatment of refractory ores); 
Howland’s Improved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 





J. Sutra. H. E. Tracnovr. F. W. Sarr. 


SMITH & TEACHOUT, 
seanuteerarers ot BOILERS, TANKS aiid STILLS ot = necritinn 


REPAIR PROMPTLY EXECUTED. PLATE AND *HEET TRON WORK. ALSO 
£L ES TAKEN OUT, VIECKD AND RESET. NEW FLUES ON HAND. 


Telephone 1121. [91-ly] CLEVELAND, O. 





NILES BOILER WORKS, 


MANUFAC: URERS 


STrEAW. BOERS.) 


Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, etc. 
REEVES SROS., | Props., 


The HOPPES Feed-Water PURIFIER. 


Sold on Trial. Clean Boilers Cuaranteed. 
SEND FOR 


Corpespondence solicited. 





DESCRIPTIVE 
CIRCULAR 
A 


Hard Sheet Steel Troughs easily cleaned. 
‘HOPPES MANUFACTURING CO., ~ - Sprinefield, Ohio. 








NIT. VERNON IRON WORKS, 


Oldest and Largest Works in the Country. 


Cc. & C. Cooper & Co., Prop’s, 
Manufacture 


Corliss Automatic Cut-off Engines, 


50 to 450 Horse Power. 
Slide Valve Stationary Engines 


All Sizes, Extra Heavy, with Girder, 
Box Frame. 
PORTABLE PEs. Center and 
1: Side Crank, 6 to 40 H. P.: ....amed 
RActTON ENGINES, 8 to 18 H. P, 
SAW MILLS, Extra pow , Standars 
and Pony, with Self- Blecks 
and Late Be Bansgrits in 
= a= ubufar, Locomotive and Flue Bollers. 
Bend i d Descriptive Circulars. 115] Address C. & G. COOPER & CO., Mt. Vernon, 0 
Fert Prices pms Deer Pratt, Acemt, O04 Ot. lair Bt. Cleveland 0. 










Shapers, Engine Lathes ~ Drills. 
LODGE, DAVIS & CO., 


: pire ntagy de we SENv FOR PRICES. 
15’. ". 26’’, 32° § iT 
is " a". Ba. a  Epgine Lather wit 

yor’, 24°" 1 th 4 
257328", ay Wo” BG. P. P. Drills. YOU. 





































The STANDARD TOOL Co., 


CLEVELAND, OHIO, 
Manufacturers of 
INCREASE TWIST DRILLS, &c., 
TAPER SHANK DRILLS , 
Straight Shank Drilis, 

Machine Bit Drilis, 
Bcrew Driver Bits, : 

Bit Stock, 















Sockets, 
Hand and 
Shel! Ream ers, 
‘ $terdard Cauges, 
Willine Cutters and Special 
Tools, Morse Taper Reamers. a 
—— Standard Patent —— 2 


Twist Drill Grinding Machine. “ 
New York Office, 33 Chambers Street. ‘ 


William Tod & Co., Youngstown, 0,, 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 















Hydraulic Cranes and Accumulators. 
8@3" Heavy special machinery generally. Send for illustrated catalogue. 








—NATIONAL— 


SAFE & LOCK CO., 


BRAINARD BLOCK, 
North Side Publicfquare, - Telephone 399. 
CLEVELAND, O. 
MANUFACTURERS OF—— 

Fire & Burglar Proof Safes, 
BANK VAULTS, SAFETY DEPOSIT 
BOXES, TIME *ND COMBI- 

NAIION LOCKS... 
WORKS, 
C. & P. R.R., bet. Garden & Quincy Sts. 


The Lane & Bodley Co. 


Manufacturers of 


AUTOMATIC CUTOFF ENGINES. 


from heavy patterns and of unex- 
celled workmansbip. 


STEE. BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS. GEARING 


——s TH! LANt : BOTLEY Co. 
Nos. 1 to 25 John Street. 
CINCINNATI, 0. 


C. J. MCNUTT. Ashtabula, 0. 


BEVEL JIG MILLS 
For Ship Builders. 


The Best and Cheapest Mill on the 
Market. 


No ship yard should be without this 
Machine. 
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SEND FUR PRICE LIST & GIRCULAR. 






































